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PARRRNACLEe Tabernacie. 
A name siven today to a little cupboard placed on the altar 
at the middle of the reredos, and that serves to dsposittbbe 
. P¥Re- 
Phe establishment of tabernacles on the altars only dates f 
from the last (18 th) century. Until the 17 th centuryiéthe 
hosts were placed in little shrines placed beside the altar, 
or in a suspended case. (Art. Autel: also Art. Tabernacle in 
aictionnaire da mobilier francais). These Little shrines pla- 
eed near tae altar were of aood, stone or metal with a lantern 
for placins a lamp. Some of those tabernacles datins from the 
46 th century are still seen in the churches of Relsium. These 
reservations of the holy eucharist sere often portable, and 
were only placed near the altar durins divine service. 
. 
PATLLRe Stonecutting. 
Men say:- “A good cuttings, careless cattins, laid cutting,” 
to indicates the manner in which is treated a stone surface. 


The natare of the cutting is one of the most certain means for 


recognizing the date of a structure; but from the 12 th cent- 
ary the different schools of stonecutters had procedures that 
belonged to them, and that it is necessary to know to avoid 


confusion. Thas certein provinces have adopted the toothchisel, | 


or have only employed those tools very late. Some stonecutters 
use only the narrow or broad chisel; some countries have ala- 
ays employed the cutting axe without teeth and with more or 
less skill. 

Yote ~.Heie A TOOL Bith *toorthed edsde. 

As many facings of Roman edifices are made in perfection, 
being under the direction of Greek artists, so many surfaces 
of our Gallo-Roman monumeats under the empire ars neslected. 
Besides the Greeks, like the Romans, set cut stone with clay 
clay joints and without mértar and roughed, they dressed the 
face when the work was evpected. When they employed hard mater- 
ial like Sranite or marble, cuttins was finished before sett- 
ing. any @reex monuments of cut stone have remained roughed. 
for example, the temple of Seseste and the great temple of S 
SeLlinonte of the Doric period, exhibit at many places only @ 
preliminary cuttins. 

As for Roman edifices of cut stone, thers exist very few m% 
that are not entirely dressed surfaces. The Coliseum, the gate 
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3 
Majore at Rome, the arenas of Nimes and Frles, those of Pola, 
present only incompletely dressed surfaces. It is evident that 
when the structure was completed, they hastened to remove the 
scaffolds, and cared little to complete the dressins of thes 
sarfaces, or indeed this #as done with negligence and haste, 
such that these sarfaces retained a rade appearance. 

Tt suffices to examine the numerous remains that we possess 
from the Gallo-Roman epoch of the late time, to prove the in- 
feriority of cattins the surfaces, while the beds and joints 
are dressed with perfect precision: so well tha the blocks 
of stone are accurately jointed, even in the monuments of a 
very late epoch. That nedligence of the surfaces resulted fr- 
om the skisht importance that the Romans attached to form, a 
and not to the lack of skill of the workmen. The preliminary 
cutting on the gallo-Roman monuments is made by chisel drafts 
on the edges: the visible face of the stone retained its quar- 
ry dressing made with a sarrow straight cuttings. As for the 
beds and joints, they are cut by verw fine chiseling at the 
sdges and properly brought to a plane surface, the middie be- 
ing made perfectly flat by a broad and fine cutting. Sometims 
these beds and joints are rabbed, orobably with a hard and r 
rough stons, for example, such as millstone srit or lava. The 
ase of Lava for rubbing beds and joints appears to have been 
in use in Gaul, for where exist remains of Gallo-Roman strac- 
tures, we have frequently found blocks of lava, althoush these 
provinces containing these remains are very distant from the 
yobeanic country. 

At the fall of the Roman empire, the knowisdse of the stone- 
exteer was entirely lost. They farther bailt only with roughed 
rabble, and the few blocks of cut stone found in the buiidinés 
are scarcely roughed. Yet a new fashion appears in the cutting 
of those rubble sarfaces. The taste is well known, that the T 
Indo-Sermans had for interlaced lines. The jesels discovered 
in Merovingian tombs present a very sreat variety of those c 
combinations of lines crossed, opposed and in groups, formins 
frets or chess-board patterns. In the werovinsgian epoch are 
seen to appear the so-called herringbone cutting (Fis. 1), 
and this kind of strokes persists quite late amons peoples p 
preserving Germanic traditions. These strokes in sroups are 
made by means of the broad and straight Roman tool. Until the 
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ACarievyingian enoch, chisslins 
Carlovingian epoch, chiseling séens abandoned. yen ao longer 
bailt with cut stone. On the contrary, ae see chiselins employ- 
ed everyahere in the stonecutting of the 8 th and 9 th centu- 
ries, the chiselins being done unskilfally, but still labora. 
Dering that epoch mouldinss are sntirely worked with the chi- 
sel. For the simple sarfaces are rude, cut with the point and 
dressed with the wide flat chisel. In Burgundy and Gharolais, 
proviaces rich in hard stones, about the end of the 11 th cen- 
tury appears a cutting very well done with the narrow flat tol 
aithout chiselins. Then the dressed stones were entirely cut 
before setting, vith no facins aftermards; the custom adopted 
by the workman after the fall of the Roman empire, of building 
in roughed rabble, set on thick beds of mortar, had caused t 
them to lose the tradition of dressing the surfaces after a 
settings. From the roughed rubble they came gradually to employ 
larger stones, and finally to cut stone, but continued to set 
it like rabbis not surfaced afterwards: and they cut each bi- 
‘ock on the yard, taking care of the beds and joints as wasil as 
the sarfaces. The structures of the 11 th century still seen 
in Rarsgundy and on the banks of the Sacne present beautiful s 
gurfaces, #hose cutting in vertical lines on the flat surfaces 
and longitadinal ones on the mouldings arecuniform everyahere, 
fine and close. In that epoch was freouently recognized the 
ase of the lathe for columns aud bases, and sometimes polish- 
ing for delicate mouldings sithinsreach of the kands. About 
the same tine in Auversne, the cuttins, althoush slishtly h 
heavier than ia Barsandy and Charolais, is well done and res- 
lar, sometimes enhanced by chiseling on the mouldings. Before 
the 12 th century in Isle-de-?rance the cuttins is coarse and 
bad, recalling the @allo-Roman monuments. 

Tn Poitou, Berry and Saintonsge, the cuttias befors the 12 th 
century is extremely rude, done with a thick tool cuttings bad- 
ly and crushing the sarface, allowing to be seen everyahere & 
the strokes of the pick or point in roughings Chiselins appe- 
ars on the mouldings, but i. is executed carelersly and by 
anskilfvl hands. | 

With the 12 th century, at the moment when was felt in the 
West the incluence of the Greco-Romaa arts of Syria, cattins 
improved and very scon attained absolute perfectiou, fn all 
the provinces, and notably in Burgundy, apper Champagne, Ohare 
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Charolais and Saintonse, the advance is rapid and the stonec- 
atters became singularly skilful. Then are seen to appsar cer- 
tain methods of treating the various cattinsgs’ the plane sur- 
faces are dressed with the flat tool, shile the mouldings are 
cat #ith the chisel and are often rabbed. The use of the tooth 
chisel besins to be seen on the banks of the Loire, in the 6 
Chartres country and the royal domain. About 1140 that tool 
seems to be in general use in the provincss north of the Loire, 
bile it does not appear yet in Burgundy and in the entire S- 
ath of France. Gutting with the tooth chisel only shows itself 
in Burgundy aboat 1200, and only appears 50 years later on the 
banks of the Saone and Rhone, in Auversne and Languedoc. The 
choir of the abbey of Vezelay, which dates from the last years 
of the 12 th century, and which presents cuttins so marvellas- 
ly executed, shows at the same time the use of the very fine 
straight tool, of the chisel and of polishing, and in some pa 
parts, of the tooth chisel sith wide teeth. The bases, abacas- 
es of capitals, nouldinss of bands, are polished with incompa - 
rable purity and execution. The same execation in the church 
of Montreal of the same epoch. These differences in the natu- 
re of the cutting produce mach effect and give particalar del- 
icacy to the mouldings. From the 13 th century the school of . 
Tsel-de-Prance, shich takes the lead in the art of architecta- 
re, employs only the tooth chausel, bat it frequently polishes 
the mouldings within reach of the hand, as well as the bases 
of the columns. This fact can be observed at Notre Dame of 
Paris, Notre Dame of Chartres, the cathedral of Troyes, S. @ 
Quiriace of Provins, S. Ghapelle of Paris, and in a sreat num- 
ber of other monuments. : | 

During this time in provinces shere red sandstone abounds, 
in the Vosges and on the banks of the Rhine, men continue to 
dress with the point, the broad chisel and the wooden mallet. 
One sees much cutting of this kind at Strasburg, ahere the s 
sane tools are used today. In the cathedral of that city is 
noted a great variety of cuttins from the 141 th to the 14 th 
centaries, obtained with the same tools. Thus in the crypt of 
that monument, at the north side is seen cutting don: wit: the 
point, which sives this design (Fis. 2). On the vaults of the 
game crypt (12 th centary), the catting is done inigroups by 
the aid of the broad Strasburs chisel (Fis. 2). The charch of 
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6 
Rosheim near Strasburg (12 th century) presents externally and 
internally surfaces cut with the broad chisel, as indicated by 
Fig. 40 It must be stated that the red sandstone of the Vosges 
ean hardiy be surfaced, except by the wide chisel, and the s 
stonecuiters of that province take a certain pride in produc- 
ing cuttings with such regularity and fineness as permitted b 
by the nature of the materials. In Isls-de-prance our stonec- 
atters in the 13 th centary net only cat the surfaces, bat a 
also the most delicate mouldings with the tooth chisel, which 
requires great skill of hand. This tool (the tooth chisel) has 
finer tesma aft the mouldings become sore delicate. In the 14 
th csatury these motldings often have sach slenderness, that 
the tooth chisel cannot make them: then is employed the tooth 
scraper, a sort of curved chisel with verw fine teeth, used 
perpsadicalar to the mouldins (Fis. 5). Thus the stonecutter 
models his mouldins as would an engraver, to make the differ- 
ent curve felt. The scraper is the tool solely enmloyed in 
the 1§ th century to finish all mouldings, and the tcoth chi- 
sel is only ased for flat surfaces. 

Ia provinces if which are only very hard stones, such as c 
certain Jurassic limestones, sandstons, lava and even Sranite, 
men continued to ase the point, chisel and flat chisel. The 
tooth chisel, and for a sreater reason the tooth scraper, do 
not have sufficient power to work those materials. All the 
mouldings are separatedyybi the! chisel and finished by the 
very narrow flat chisel ased jJengthwise. No traces ar seen 
of the tool called “boucharde” except on certain mounments in 
the South and built of hard Sandstone, for example at carcas- 
sonne, and tha: tool appeared only very late, about the end of 
the 15 th century. Still it is not oauite certain that it was 
made like that too frequently employed today. It was 42 sort 
of great tooth chisel with teeth blunt instead of cutting. J 
Until the end of the 15 th century, stonecuttins in France is 
done with sreat perfection, frequently with complete knowledse 
of the form and effect to be obtained. Plane surfaces are nev- 
er treated like mouldings. The marks of the tooth chisel and 
later of the large scraper appear on those surfaces, while s 
scarcely visible on the moclded parts. Polished details then 
also give variety and value to this cuttins. 

With the 15 th century, too frequently carelessness, unifor- 
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7 
aniformity and unintelligent work replace the qualities of the 
cutting prominent on our old edifices. Then since the middle | 
of the 15 th century, men only employed in the work soft sto- 
nes of fine and compact srain, like the stones of Vernon, Ton- 
nerre and the densest from 3. Leu. It was no longer possible 
to use the tooth chisel on those materials, but coarse and f 
fine scrapers. These tools have the inconvenience, particular - 
ly for plane surfaces, that if ths workman does not have 4 
light hand, of cutting deeper into tae soft parts aad refusing 
to attack those harder. It results that the scraped surfaces 
are wavy and produce the worst effect ander the lisht just t 
touching them. Men then rab sandstone on those surfaces and 
make them plane, and this operation effaces the cattins, tak- 
ing from it that warm Srained surface, that so happily catenes 
the rays of the san. The mouldings and plane surfaces assume 
a uniform appearance, cold and soft, that sives a stone edif- 
ice the appearance of a stractare covered by stucco. 


PATLLOTRe Abacus. Article Abaaque. 


TAPTSSERTE. Plane surface 6f stone. 

Name given to all plane surfaces of stone, eithe in the i 
interior or on the exterior of an edifice. yen say:- “the pl- 
ane surfaces (tapisserie) are well cut, to indicate that the 
sur€éace is well made, plane, well faced or plastered. 


PAPTSSERTRe Fabrics for Hangings. 
See Dictionnaire da nobilier francais. 


PAS. Structures. construction. 
Ratirety of the work ahere are set the various materials p 
prepared on the yard. 


PAS DE CHARGE. Horizontal Courses over Piers, Columns, etc. 
Courses of stone with horizontal beds placed over a point of 
support, on a pier or an angle of a wall between arches, to 
receive the apper constraction. Also said of certain corbelli - 
nés, as for example of the series of corbels that receive the 
buttresses 0 a curtain or tower (Art. Wachicoulis). 
One easily conceives that when several archer rest on the 
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top of a pier whose section is not large, the inclined beds 
of the voussoirs a (Fis. 1) do not present a bearing suitable 
to receive an upper load b. This tends to cause these vousso-— 
irs to slip or to crash them, because they present the ansle 
of their extrados under its vertical action. Then (see B) in 
weil anderstood constructions, where are left between the ex- 
tradoses of those voussoirs horizontal courses c between the 
curves of the arches, or if space does not permit, there is 
placed a series of imposts d (see at C) with horizontal beds. 
(art. Construction, Figs. 46, 46 bis, 48 ter, 49 bis, 31, 96 
and 127). Sometimes the constructors of the middle ages have 
formed arches entirely composed of horioontal courses to avoid 
tarasts under a considerable load. Thus are jointed archivolts 
of the sSreat openings of the two western towers of the cathe- 
dral of Rheims, so as to support the stone spires projected 
for those towers. 

fhe absence of horizontal courses over piers has occasioned 
their crushins. This is found guite freouently in the structu- 
res of tae end of tas 12 th century. Tt is clear that if one 
joints the arches over a pier as drawn at a (Fig. 2), all the 
weisht of the upper construction, s idins alons the extrados 
of those arches, forms a wedge at b and exerts at that single 
point 2 pressure, that should have been distributed over the 
entire area of the pier. Arches near the cromr e tend to crmh 
at d and may be distocated, only imperfectly abutting against 
the wedge of pressure. This only rests on its edge, and is o 
crushed, and the pressures acting very irregularly on the pier, 
break the courses. This accident is quite frequent, as we have 
jast stated, in buildings erected in the 1? th century, when 
men had not acquired complete experience of tise effect of gr- 
eat vaulted constructions resting on sleader points of sapport, 
and must attract the attention of architects charged with the 
restoration of those structures. Brsquently on perceiving cr- 
ushed piers, although of important sections, one believes the 
insufficiency of the material employed, and is contented to 
replace the broken courses. that is the effect; but the cause 
is almost always in the imposts, that have no horizontal coa- 
rses or beds above the capitals at the sprinsins of the arches. 
Tt is then arSentitossaporess this cause. The operation is of 
often danserous and requires attention. To replace the crushed 
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courses of a pier in this case without starting anew with hor- 
izontal imposts with horizontal beds instead of voussoirs ar- 
ranged as above, is to do aseleess work. 

Phe accidents produced in edifices of the 12 th century by 
the absence or insufficiency of the horizontal courses were 
not lost upon the masters of the 13 th centary. Thegy soon came, 
as we demonstrated in Art. Construction, to sive radial beds. 
to the voussoirs only when their extrados left the vertical of 
the upper load (Fig. 3). This principle being once adopted, 
they derived numerous results from it: they freauentin succeed- 
ed in almost completely neutralizing the thrasts of arches on 
aalls, or in diminishing considerably the volume and weisht of 
the masonry intended to abut these thrusts. 

The theory of thas principle is this (Fis. 4); let there be 
3 nave A sith 4 cross vault, with triforium B and gsilery C 
above at the springing of the sreat vaults, with sidi aisle 
D likewise sith cross vaults. It is necessary:- 1, not to cr- 
ush the cylindrical piers #: 2, n0% to have a considerable vwol- 
ams of the piers F of the flying buttress. The buttresses 6 
are erected sith a projection sufficiently pronounced to pre- 
sent not only a sufficient abutment for the vaults of the si- 
de aisle, but also a bearing sufficiently wide to resist an 
uneoual pressure. The courses H of the buttress are cut hor- 
izontally at the springing of the transverse and diagonal arch- 
es of the vaults of the side aisles, so as to receive on thei 
horizontal beds the overhand of the pier F at Kk. Likewise at . 
L the courses at the springins of the flying buttress ¥ are 
cut horizontally to receive the overhanging pinnacle N. The 
dotted line N O beins vertically over the internal surface P, 
it is clear that if the flying buttress ¥ did not exist, the 
entire system of the abutting pier would be in equilibrium mta 
a tendency at the least movement , to overturn at L. Thas this 
pile of courses tends to incline towards the great vault, and 
consequently to exert a pressure on it. The flying buttress 
transmits tha pressure. Above the pier or column &, the cour- 
ses are cat #1th horizontal courses at R, and receive tke pier 
3 on horizontal beds. The impost curves of the transverse and 
diagonal arches of the great vault T are cut aith horizontal 
courses to transmit the pressure of the voussoirs to the pier 
y and the column &. Thus by the aid of these horiaontal courses 
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SO Ss 
is obtained the eauilibrium of the seneral system. It is due 
to the equilibrium of the pier F, tending t: incline toward 
the interior of the edifice, that the abutment of the flyins 
buttress can be sensibly reduced. The capital of the pier EF 
projecting more toward the nave than toaard the side aisle, 
thas has its axis beneath the resultant of the pressures of 
the great vault, a resultant nearly vertical by the abutment 
of the flying buttress. The horizontal courses R also have 
the effect of preventing the thrust of the vaults of the side 
aisles, of bending the piers © toward the interior, in trans- 
ferring the resultant of the pressare of these vaults tic the 
axes of these pisrs. 

According to this theory #as constructed the very interest- 
ing charch of Notre Dame of Dijon. Jnfortanately the executi- 
on was careless, executed with too much parsimony and by work- 
men that did not perfectly understand the system adopted, le- 
avins too mach to be desired. Tis conception is no less very 
remarkaole and is dus to a learned master. Bymakins the exec- 
ation accord with the theory, this nonament could be restored 
sithout too much effort. It is unnecessary to believe that & 
these structural combinations injure the effect, for certainly 
the charen of Notre Dame of Dijon is one of the most beautiful 
monuments of Burgandy. There even results from this system of 
equilibrium a freedom of method, anclearness, that charms the 
Least experienced eyes. 

fhe masters of the 14 th and 15 th centuries were very #ise 
constructors, and did not neglect to employ horizontal cours- 
es, and they comprshended their importance so nell, that they 
took care to cat them in very high courses to suppressathe c 
chances of rap urs. Bat in Art. Coastruction will be found n 
numerous examples of the ase of this system of jointing. 


PRMPLS. Commandery of Knights Templar. 

Nine knights, companions in arms of Godfrey de Bouillon, v 
vowed before Garimond, patriarch of Jerusalem, to consecrate 
themselves to the holy land. Living on alms, vowed to celib- 
acy, devoting every instant of their lives to the protection 
of pilgrims, to destroy brigandage and to fisht the infidels, 
tasy obtained from Baldwin IT, king of Jerusalem, permission 
to live near the tenple in a dependency of the palace of that 
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prince. Heace they were called Templars, knights of the Temple, 
or also soldiers of Christ. (Christi milites). 
Kote 1.p.12. These nine kniaghisa were: Hudves @& Poyens, God- 
frev de S. Ower, Andre de Montpord, Godfrey, Rore\, Godfrey FE 
Bisel, Payen de Montdesinr, Archombord ed S. ALEnon, Or socord- 


Ame tO Lejeune, Hugéves, count @@ Ghomposne, founder of Clotrocux. 


Those first knights of the Temple were subject to the rele of 
S. Augustine. Having been permitted to obtain a special cons- 


titution by Pope Honorius II, that pontiff referred them to the 


council of Troyes in 1128, where S. pRernard composed for thes 
a fixed rule, that aas adopted. Soon this order became one of 
the richest and most powerful in Christendom. In the time of 
William of Tyre, the commandery of Jerasalem counted 300 kni- 
ghts and a larger number of serving brothers. Gommanderies a- 
rose on the entire area of the West, besides tae establishments 
of Palestine and Syria. From the +9 th century, the Templars 
possessed castles, strong places, lands in prodigious number, 
so mach ‘hat Pather S. Horsore of S. Marie estimates that the 
revenues of the order rose to the sum of 54,000,000 francs. 2 
Note 2.p-i1W.e See Histoire des chevoliers tewpliers, ou Elise 
de Montosnoc. poris. 1B6A.~ ) 
During the middle ages, the name of temples was siven to the 
chapels of the commanderies of Tempaars: these chapels were 
habitually bailt on a circular plan in memory of the holy sep- 
ulchre, and were ouite small. It is well understood that the 
earliest chapels of the Templars date only at about the middle 
of the 12 th century, and nearly ail were built at that spoch. 
After the abandonment of Jerusalem by western men, the chief 
residence of the Templars was at Paris. The commandery of Pa- 
ris comprised vast lands, whoss area equaled a third of the 
capital: it was founded about 1148, or according to Pelibien, 
on the retarn of Louis VII from the crusade. At the time of 
the trial of the Templars, ie&., in 1307, the buildings f the 
commandery at Paris consisted of the prinaitive corcular chapel 
of the 12 th century, thas had been inclosed ia a nave of tie 
42 th, and a tower belonsiag to that nave, and of spacious b 
puildinss for lodging and receiving the hospital brothers. ¥ 
Matthew paris relates that Henrw III, Ming of Bngland, on his 
joarney to Paris in 1254, lodged in the commandery, where ar- 
ose numerous and magnificent buildings intended for the knishts, 
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12 
for holding the general chapters, for it was not permitted to 
them to lodge elsewhere. ; Tn 1306, a year pefore the abolit—- 
ion of the order, the keep was completed: it had been commen- 
ced under the commander Jean le Tare (John the Turk). This k 
keep consisted of a very high square tower, flanked at the a 
angles by four turrets rising from the sround, containing st- 
airs and watchmen. 2 The extent, beauty, richness and strensth 
of the commandery at Paris instigated the accusation brought 
against them. In fact, the preceding year in 1306, the king 
Philip the Pair took refage therein during the riots against 
the counterfeiters, and from that fortress he could await #i- 
thout fear the exhaustion of the popular rase. He then thousht 
of appropriating to himseif a safer residence, one more vast 
and splendid than were the palace and the Louvre. 

Note 1.9.13. See Dubrewil, Theatre arts antinguitoties de Ba- 
wis. Book Ill. ; 

Note 2.p-13- En this keep Louls XVI wos taprisoned Wn 1792. 

The magnificent hospitality sgiven to princes by the Templars, 
possessors of considerable wealth and wisely soverned, could 
aot fail te excite the capidity of a soversign as Philip the 
hair. Later the hospitality tat Loais XIV sas willing to ac- 
cept at Vaux was no less fatal to the superintendent Foucart. 

The last knights of the Temple, who left Palestine and ret- 
apned to the West 50,000 gold florins and considerable porta- 
ble wealth. These treasures were only increased in their com- 
manderies by an administration subject to a strict control. 
The mystery surrounding the deliberations of the order could 
further only exaggerate the opinion held concerning their as- 
alth. As s00n as they had been condemned and executed, Philip 
the Pair established himself at the commandery. As for the 
treasures, they passed into his hands and those of Pope Clem nt 
YJ, accomplice of the king in the iniquitous and scandalous p 
procedure. Later the commander of Paris and the commanderics 
of France sere given to the knights of S. John of Jerusalem, 
then of Rhodes and Malta. 

Note B-pe13- Ondyu in 13147 by oO transocrtion between the kni- 
Sts hospitaliers and PHILIP the ToLL, Vs Ls proved thot the 
sequestratrvon of the property of the Templars wos prolonged 
until 13432 Thus the crown hod Vost during o period of six 


yeore the enormous revenues of this property, ond further, 
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OV of the portobLe property ond treosures rewoineds in the Wo 
nonds of the kine. 

Sauval  exoresss himself thus on the sabject of the temple; 
“Tt% is a Gothic church, accompanied before the doorway by a 
little porch or old vestibule, and on entering is enriched ty 
a dome, whose vault is that of the nave, and is supported by 
6 great piers that bear the arches in the first story and as 
many piers in the second, which rise to the sprinsins of the 
vault. This dome is surrounded by an aisle, whose vault is at 
a height eagal to those arches. That entrance part is unique 
in its kind thas I have seen in France, England and the 17 @ 
provinces, not only is it majestic and magnificent inside, mt 
also it produces a surprising and pleasens effect by the view 
outsids.” 

Note 1-o-4h4- BOOK IV, He ADA. 

“phe circuit of this place,” says Corroget, 2 “the Gemple, 
its dependences and gardens is very spacious, and larser than 
many a famous city of this realm; it is enclosed by strong m- 
lls with turrets and wide galleries for two men to salk in f 
front. There are several chapels and lodgings in ruin, that 
serve for the meetings of the Templars, each with his nation. 
There are also several rich new buildings built by the knisats 
of Rhodes, to whom was given the propertr of the said Templars, 
and conseauently the said place of the Temple, whose church is 
built in tae imase of the temple of Jerusalen.” 

Note epothe Antiquities de Porie, vy G. Corrozer, porvelon. 
ABR. POTT L. Pik. 

Gollecting all the information that we have been able to pe 
procure on the Temple of Paris, > we Sive the plan of ths chu- 
rch (Pig. 1). The rotunda dates from the first half of the 12 
th century. After the Templars left Palestine, this rotunda 
was enlarged by the porcn A, mentioned by Jsuval, and a little 
later by the great nave 8 The boitom of the tower C likewise 
dates from the 12 th century, and the belfry story from the 
pesinning of the 13 th century. 

Note 2.p.ik. See the plon of Poris by Vernlavet, the enero - 
anges of Lercel Syrvestre, ond the aork of gorot, Lrorchitect- 
ure frouncoits. 

The porch A was open in its lower part and glazed in the a 
upper. This arrangement #as frequently adopted for cloisters 
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14 
and produced a very picturesque effect here, as Sauval remarks. 
A longitudinal section (fig. 2) shows the original arrangement 
of these structures added to the primitive rotunda. At A ist 
the porch with its lateral openings; above being the slazed 
windows. This is nearly the arrangement wémaining at Aixz-la- — 


@hapelle, bat better anderstood. The internal rotunda had re- 


tained its vaults and its upper story, that externally projec- 
ted beyond the walls of the narthex and of the great nave. 

The equilateral triangle was the generator of the plan of the 
rotunda. Tt is known that the equilateral triangle was one of 
the signs adopted by the Templars. Fragments of glass furnish- 
de by we de Pensuern, and taken from the chapel of the conmmsn- 
dery of Brelvennez, allow one to see the red €ross surrounded 
by the Solden orle of the Templars and the equilateral trianéle. 
In the chapel of S. George of Gheac’h near §. Brieuc, are pla- 
ced several tomb slabs of knights of the Temple. On one is @ 
engraved a small gatin cross, and below is 4 sword placed di- 
afonally; between the sword and the cross is an equilateral 
triangle. 

Nove? Lepeid. Histoire des chevoliers cee. vy EVize de 
Wontosnssc. Paris. Aubry. AGEL. 

The freemasons have pretended to continue the order of the 
Temple and even to possess a tertament or charter of transmis - 
sion fron the grand master, whose secret authority was recog- 
nized by the brothers after the death of Jacques de Molay. 

Tt should not be forgotten that the founders of the order 
of the Temple vere nine in number (square of 3), and that th- 
ess were not permitted to ordain new brothers till after 9 
years, and that the numbers 3 and 9 appear frequently in the 
chapels of the commanderies. The great rotunda of Paris had 
6 internal piers and 12 bays externally (Fis. 1). Tts plan @ 
could only be obtained by two equilateral triangles intersec- 
ting each other, as indicated by Pise 

The chapel of the commandery of Laon, that dates from about 
the middle of the 15 th century, is an octagon whose sides in- 
ternally are 9 ft. long. This chapel (Fis. 4) appears to have 
been built at one spurt, except the apse, that may have been 
a little later. It possesses a porch or narthex #ith gallery 
above, built afterwards, and which was in® communication with 
the barracks of the commandern. The walls of the octagon are 
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15 
3 ft. thick and the buttresses are 3 ft. wide. One course of 
stone benches is arransed at the base of the internal #alls. 
Here (Fis.5) is the longitudinal section of that chapel. The 
vault is constracted with sides and sith projecting ribs under 
the reentrant ansles. 

The arrangement of these little chapels with a sanctuary of 
little importance, sufficiently indicate that the knights of 
Christ or of the Temple did not admit the public during the 
religious ceremonies. Thise chapels also served as a place of 
assembly for deliberations, that ordinarily sere held at night. 
Besides extreme sobriety of ornamentation, these little monu- 
ment.c of the 12 th century show the influence of the abbot of 
Citeaux, who drew up the statutes of the order. This simplici- 
ty is found also on the tomb slabs still found in these edifi- 
ces; without inscriptions, they show ooly the cross of the a- 
der, a sword, triangle or some attributes, very rarely heral- 
dic shields. Ia the chapel of Baon, three of these tombs e 
exist ai the entrance of the sanctuary; they are ornamented by 
engraved pattee crosses. ‘ 

Note 1.p.i18. One of the toubs of the chapel of the command- 
ery near the howler of Cresc*h presents aon ancree crose with 
6 sword at the Left ond shield on the riaht with 7 colvtrope, 
3, 2 * 4, which is thot of Bohon Sr. (Histoire des chevoliers 
tewmpliers, already cited, p. 135). 

The Templars possessed in Syria and the West a great namber — 
ef castles and fortresses. 2 Compelled to leave the holy land 
after the siese of Acre in 1291, they returned to France, Ens- 
land and Spain, #here they possessed commanderies, and brins- 
ing with them great wealth in spite of the misfortunes of th- 
eir order, they employed those treasures in enlarging and em- 
bellishing their residences: their leisure in forming in the 
already declining feudal State a compact and powerful associa- 
tion, occupied in diplomatic intrigues, and haughty, with w#h- 
ich all persons must reckon. Their great possessions, adminis- 
tered with economy at an epoch wher all landed proprietors a 
and the sovereigns themselves always lacked money, allowed ¢ 
them to lend important sums; it is to be believed that these 
were not without interest. Such & situation created numerous 
and powerful enemies, and the day when Philip the Pair, who 
was among their debtors, decided to cause their arrest, and to 
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16 
bring against them the most iniquitous and nost monstrous law 
suit, the king had with him the opinion of the feudal nobles, 
the clergy and monastic establishments. The mystery surround-— 
ing the Templars lent itself marvellously to the absurd aceus— 
ations to which they sere exposed. Tt is certain that the or- 
ders of Templars, Palestine being lost, became for the States 
of the West & great embarrassmeat, if not a sreat danger. The 3 
act of the State suppressing this order delivered the sovere- 
ign power from one of the numerous dangers that surrounded it, 
but took from it in the opinion of the people a part of the f 
faith in its justice and its moral sSrandeur, that Louis TX h 
had known how to impose on all classes in the country. 

Note 2.p.i18. Among the Vuportant costles thot the Templors 
Kod HUIVE Ln Syria, we shal\ cite those of Tortoso (Antorsous), 
SofFirta, Areywmeh, Toron ond AtHLEt. These castles generally co 
Contsined o Sreat sauore or rectonsulor keep, ond their enclo- 
siirh wolls ore Vikewise flanked by rectongulor towers. “the 
costles of Sofito, Areymeh, AtHLVIL, ond porticulorly the fort- 
vess of Tortoss,” soys Me. G. Rey in bis Essot sur Lo dominot- 
Aon Froancoetse en Syria, “furnish us with o series of twpes per- 
WATTLNE The Sivind of a study ss complete os possible of thie 
ort, whose vest productions ore found in the principalities of 
Antioch ond of Tripolr, so rich, ond especially the firet, in 
Byzantine monuments.” Tortosa on the soucoast woe the Vost 
proce scoupried by the Tenplors in the Orient. They Only evoc- 
woted that fortress or June 5, 1291. In the Rest the Tenplors 
Vikewrise sdepted the sauore or rectangular plon for the cons- 
Aruction of their keeps. An thet principle wos wUilt the tower 
colled Bickhart, thot wos destroyed only in 1855. (Art. Tour). 


PHRATRE. Theatre. 

During the middle ages no places existed intended for scanic 
representations, the mysteries, farces and mummeries, ballads 
recited by actors, were represented in the great halis of cas- 
tles, churches and cemeteries, or on scaffolds built at street 
crossings, aS practised at fairs. Only in the 17 th century 4 
did men begin in Prance to erect halls designed solely for s 
scenic plays. The taste for the theatre, however, dates back 
to an early epoch, and there exist mystery and morality plays, 
that date from the end of the 12 th century. 
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17 
TIERCBERON. Rib of Vault. 

Rib of a pointed vault turned between the transverse and side 
arches and endins at the lierne rib, which connects the crom 
of the transverse or side arch with that of the diagonal arch- 
es. (Art. Vouts). 


TIRANT. Tie. Tiebeam or tierod. 

An ihon rod or a timber that limits the span of the princip—- 
als of a truss, or the distance betacen two parallel aalls, 
or resists the thrust of an arch. The tisbeams iff the carpen- 
try of roofs are actual ties. (Art. oharpente). To cose their 
vaults, the constructors of the middle ages temporarily placed 
ties to avoid thrusts while waitins antil the piers were load- 
ed. These ties were senerally timbers, and were samr off flush 
With the gntrados of the impost of the arches, when the cons- 
traction was completed. At the cathedral of Rheims these ties 
were of iron #ith eyes hooked on hooks remaining in place. Rew 
vaults of side aisles do not give opportunity for observing 
the traces of these ties. 

TOILES, (Peintes). Painted Hangings. 

fen frequently employed during the middle ages painted fab- 
rics for hansins the interiors of apartments and for decorat— 
ing sreat halls afd churches. The treasury of the cathedral 
of Rheims still possesses a certain number of painted fabrics 
of the end of the 15 th centary, that are of sreat intesest. | 
These fabrics wers attached to frames in the interiors of cas-— 
tles and of mansions, or simply suspended from the closets or 
cabinets improvised in sreat rooms were often composed of sim- 
ols frames of wood hung with painted fabrics. (See Dictionna- 
ire du mobilier francais). 

TOMRFAU.e Tomb. Grave. 

Of all monuments, tombs are those that perhaps present the 
most sxtensive subject in the studies of the archaeologist, 
ethnologist, historian, artist and indeed of the philosopher. 
Civilizations on a11 steps of the ladder have manifested the 
nature of their belief in another life by the manner in which 
they have treated the dead. Suppress all ides of the duration 
of the individual beyond the earthly existences, and the tomb 
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18 
no longer has 4 reason for existence. Now from the saperior 
races of the blacks of South Africa, we see in all times men 
bury thsir dead with = more or legs clear idea of a prolonga- 
tion or transposition of existence. One Gould write the hist- 
ory of humanity by the sid of the tombs, and the day when 2p 
people ceases to perpetuate the individuality of the dead by 
&@ monument,orscsomecmapk, society will cease to exist, at least 
such as continued during histcrical times. The worship of the 
dead is the cement that constituted the first societies, made 
of them permanent institutions aad nationalities, i.s., the 
connection of the present with the past, perpetuity of tenden- 
cies, aptitudes, desires and regrets, hatreds anf venseances. 
let the dead of a people be confused with an administrative 
routine of sanitation, and be treated decently, but like mat— 
erial whose decomposition must be treated to restore the elan— 
ents the soonest possible to inorganic nature, as manure is 
treated; do only that among customs and nationalities, and t 
those traditional combinations, powerful and livins, ill bi 
no more than societies formed for a term of years, unless it 
is assumed that the nost abstract metaphysical ideas of the 
existeacs of the soul are commonly accepted, as they can be by 
half a dozen philosophers in a country with several millions 
of inhabitants. Tt will be very difficalt to cause to be acop- 
ted an absolute indifference for the perishable remains of a 
woman that has been loved, respected or known. Ind in oar spr- 
eat cities, if there be one thing that shocks the popular 
fesling, it is called the common grave. 

Only singe the 16 th century has one thouhst to sive to bur- 
ials a funersal character; to surround them with emblems, at- 
tributes or allegories that recall the end, the decomposition, 
the sorrow without return, destraction, darkness and oblivian, 
nothingaess. Tt is very singular that those ideas daily appear 
amons peoples, who pride themselves on being Christians, and 
amons whom the pulpit shows death as a deliverance, as the e 
end of the miseries attached to the brief earthly existence, 
By contrast, the pagans have given to sepulchral monuments a 
gharacter rather triumphal than distressed. The middle ases tr 
retained that same tradition, the tombs that it erected never 
adopted those funsreal attributes brought into fashion sines 
the 16 th century, those theatrical effects or cold allegories, 
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that always require the presence of a guide for explanation. 

peath should not so disauiet people, since everyone must sib- 
mit to its law: it seems unnecessary to surround it with all 
that frippery of melodrama, ungracefal and ridiculous. At the 
end of the Renaissance were erected the first mausoleums dec-— 
orated by funereal allegories from diseased brains; benes of 
the dead, shrouds lifted by Skeletons, corpses eaten by worms, 
etc. The art of the grand century could not fail to find that 
very beautiful, and the 18 th century even increased these po 
poverties. These middle ages that some always present to as 
as unhealthy, ascetic and melancholy, a4id not so take the mat- 
ters of death, no more than the Greeks and Romans. As well 
known, those had the habit of burning the corpses, which had 
many advantages. Alons the roads radiatins toward the cities 
were srected tombs. This arrangement alone indicates sufficie- 
ntly, that for those pagans burial did not produce those dis- 
mal ideas, that seize on us today in cemeteries. Those streets 
of tombs surrounding the saburbs of Rome did not prevest pass- 
érs on the roads from entertaining less serious Subjects, wi- 
shout causins the respect for the dead to be less profound. 
Daring the middle ages the cemeteries sere not nore seen from 
the dismal and romantic point of vier. The middle ases had no 
fear of the dead, no more than in antiquity. If the Greeks 1 
loved to sit and chat at the foot of the tomb placed beside 
the road, our ancestors voluntarily assembled in the cemete- 
tics to treat certain affairs. At nisht those enclosures Were 
indicated by a beacon, aad at need served as a refuge to the 
traveler, who did not think of returning spirits, at least in 
our French provinces. Those cemeteries were nearly always sar- 
rounded by a low portico, and under that shelter the poor and 
the delayed traveler awaited the day, shen he could no causes 
the sates of the citry to be opened. 

We shall not andertake the description of Gallo-Roman and 
Merovingian cemeteries. This work wa: #e6l1l done for a part of 
France by Abbe Cochet, 5 and will dispense with our Speaking 
of the tombs of the first barbarous conquerors of Gaol, the 
more that those sepulchres assume no architectural appearance, 
These are burials in coffins of wood, stone, or even in earth, 
which have no interest except from the point of view of archa-— 
eolosy. 
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MOVE 1-222. LO Normandie souterroine, by he Abbe Cochet. P 
Povis. 12855. 

[Tt appeared that the custom of beilding tombs alons the pub- 
lic roads was not entirely abandoned during the Verovinsian 
period. @resory of Tours cites several examples of this sort 
of monuments. Rater under the first Carlovingians, import- 
ant personages preferred to be buried beneath the eaves of o 
churches, chapels or cratories. 2 This custom persisted antil 
about the middle of the 12 th century. They also buried ander 
the porches of churches and in adjacent places that were bles-— 
sed. Tt was only at the end of the 12 th century that was es- 
tablished the castom of burial in the charches, and of erect- 
ing,monuments or of engraving memorial slabs over the sraves. 

Note 1.9.23. Bishop Avovotius “havingd Returned to the city 
of Moestricht, wos there ottocked by o Visht fever of which 
he Ged. His vody wos woshed by the For.tnfur, and woe VE 
near the public woy.” Hist. Franc. Book. Il. Ghop. 56 

Note 2.p-23-. O1d French poem. Rowmon de Rou. Verse 5879 etc. 

montrary to the custom adopted amons the Areeks and Romans, 
the first Christians did not burn the bodies, bat they buried 
them in recesses made in the walls of crypts, or in sarcopha- 
guses of stone or marble. If the persons sere important, these 
sarcophasuses often remained visible in subterranean roomss t 
they were decorated by symbolical sculptures or religious signs 
the cross, monosrams of Christ, doves, etc. They were seneral- 
ly placed on plinths or little columns to isolated then from 
the earth. These sarcophasuses consisted of an oblong rectarn- 
alar case with cover in the form of a roof with two slopes or 
segmental. The body of the deceased was placed in that case. 3 
The tombs of the middle ages proceeded from that principle. 
But about the middle of the 12 th century was placed on the 
lid the effisy of the dead, and then the sarcophagus was nost 
commonly 4a mere imitation, and the body was placed under it 
in 4 grave or a little cell. It was also about this epoch that 
men were often satisfied by placing on the buried coffin an 
engraved slab or bronze plate representing the deceased. The 
principal part of the tomb, the sarcophagus or rather its ini- 
tation was soon merely an accessory, thé real slab bearings r 
reclining fisares, and besides these statues, the monument oc 
consisted of elsvated canopies or a sort of chapel in form of 
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. &@ wide niche. 

Kote 3. p.23. We found in the abbey church of S$. Denis bene- 
oth the povewnent of the basilics of pogsabert severol sercophe- 
eguses of stone, wider at one end thot the other. On the Lia 
Ond An end Of only one of those sorcophsguses ore rudelu ince 
\Vaed pottee crosses, the othe sorcophsduses ore plain. These 
contoined bones entirely reduced to dust, traces of Tovrics o 
and *thresds of S010 thot were in the cloth, ond some bronze 
tips of Leother. (Deposited in the museum of Gluny). Severod 
of these vodties were interred without heods, which couses one 
Yo suppose that the skulls were seporotely ploced in shrines. 

The tombs of the middle ages can then be divided into three 
series: the first comprises the sarcophaguses, properly so-al- 
led, more or less ornemented by sculptures, but without a rep- 
resentation of the deceased; visible sarcophasuses placed ab- 
ove ground; the second beings the socles placed over a Srave, 
sometimes bearing the effisy of the dead, and placed either 
in a sort of niche or little chapel, or under a shrine in the 
form of a canopy; the third being the flat tombs placed at 
the level of the pavement of churches, engraved or in relief, 
forming the cover of the srave containing the coffin, 

Sarcophasuses actually containing the body wtthout an effisy 
are rarely found after the 12 th century, but are very numer- 
ous durins the Merovingian and Garlogingian periods. 

Here (Fig. 1) is one of the forms assumed by those sarcopha- 
guses. During the 11 th and 12 th centuries rectangular sar— 
cophasuses were still hollowed out, as during the Gallo-Roman 

eriod, aith reliefs sculptured on the surfaces. We will cite 
anons others the sarcophasuas of S. Silaire the Great of Poit-— 
iers, dra#n by Saisnieres (Collection Bodleian), and which a 
dates from the 11 th centary; those of the counts of Toulouse, 
placed against the wall of the south transept of S. Sernin of 
Toulouse, 11 th and 12 th centuries. The latter were placed 
oo little columns in a sort of little external chapel about 
the end of the 19 th century. In the southern provinces, Pro- 
vence, Languedoc and Lyonnais, the custom of depositing thec 
corpse in marble sarcophasuses longs persisted: it was an anc- 
isnt custom retained amons these peoples. Tn the museum of 7 
Toulouse are seen sarcophasuses of the 14 th century, that a 
absolutely take the form of the Roman sepulchral tabs, bat 
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which ate decorated by ornaments and attributes belonsins to 
this advanced epoch of the middle ages. 2 The bodies were ev— 
idently enclosed in those cases: while in the provinces of t 
the North, as we have previously stated, they were interred 
beneath the imitation sarcophasus;<shich was then a cenotaph. 

Note 1.p.24- & Ve the top ond end of one of those Merovinég- 
Von sorcophoguses of S. Denis, B ie the sorcophatus of Ss Awe 
dJoche (Hist. de Bourgogne, by Dow. Planchet. You. IT, yp. 520)5 
G Vs the Vid of ao sarcuphosus in the church Ss. Hivoire of Poi- 
tiers, & th century. 

Note 2.H-2h. On the sorcuphosuses of the Vost time of the 
Rowon empire ore very frequently seen sculptured representat- 
Vous of hunts. Thie TrOGiLtVon oSstn recurs in the {unerory wn 
waents of the 12 th century. There exists ot the museum of i - 
ort owons others 9 sorcophagus of thot epoch, on the Ad of 
which ore vepresented & Lord and his wife On horseback, hunt- 
Wns with folcons, then owons trees is o mon holding trap nets 
for woking birds, on archer, doss and hovress. 

The sarcophagus becomins a cenotaph, it #as natural to cover 
it by a canopy or arch, to make it an honorary monument, to 
regard it as a state bed on which was placed the effisy of ¢ 
the deceased. 

The artists of the middle ages applied in the composition of 
tombs the logical spirit, that we find in their works. For ¢ 
them the tomb #as the perpetual exhibition of the deceased om 
his state bed. What was done during some hours before the bor- 
ial, was represented in stone or marble, to reproduce to the 
eyes of the public the funeral ceremonies in all their pomp. 
But with this idea was mingled a feeling that excluded realisa, 
Angels bearing censers support the cushion on which rests the 
head of the dead. On the side of the sarcophagus are sculptu- 
red the mourners and confraternities, sometimes the patron s 
saintscof the deceased, or angels. It is the assemblase poeti- 
zed. We shall at once present examples of those arrangements, 

A curious monument explains to us the orisin of these cenot- 
aph tombs with the exhibition of the deceased. This is a cap- 
ital of the western porch of the church of S. Severin (commmly 
called S. Sernin) of Bordeaux. Thés porch dates from the besin- 
nins of the 12 th century. One of its engaged columns is crow- 
ned by a representation of the tomb of S. Severin, forming a 
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23°. 
capital beneath the impost of a transverse arch. The body of 
tae saint is wrapped in a shroud (Fig. 2), has a cross at its 
left side, and is placed on a sort of state bed supported by 
little colunns; i on the sides of this bed is engraved the f 
following inscription. 2 On the front; + Saint Severinus. ++ 

On the right side; this stone signifies the sepulchre of 3, 
Severisuse 

On the left side; when he passed to the ages. Me 

Wote 1.p-27%. On the sovcaphosus of &. BHilory the Greort of P 
Poitiers is represented Vikewise the body of the soint proced 
on o sort of storte bed, the orchongel Nichoel is ploced at o 
one side, 9 second onge\ ot the other, then come several per- 
soncses, sotnts ond persons present. Bn the crypt of AVe-Lo- 
Shopelbe, the vody of Chorlemogne, embalmed, wos placed an o 
throne, clothed in his vestments, the crown on his head and s 
sword at his side. 

Note 2.9.27. Due to the core of M. Durond, orchitect ot Ror- 
Geaux, who hod Thot Luscription engroved, V4 hos been possible 
to resd Vt. -- See the Notice on thot monument published by u. 
purond. (Bordcauk. 1844). 

fo avoid confusion in this Article, we shall pursue the exn- 
ination of tombs by retaining the classification just indicated. 

As one of the most ancient tombs attached to rélisious mon- 
aments may be regarded the tomb seen at Toulouse between the 
buttresses of the buildings of the Carthusians, This monument 
of the 12 th century is well preserved, and consists of a sar- 
cophasus placed in a recess elevated above the ground on lit- 
tle colamns. An open arcade protects the sarcophagus. Fis. 3 
presents the plan of this tomb, and Pis. 4 is its elevation 
and section. The little columas are of marble as well ag the 
sarcophasus, the srcade being of stones and the rest of the 
construction is of brick. This tomb-wassentirely painted. Tt 
is not known for what personage it was erected,. but it is ve- 
fy certain that here the body was placed in the sarcophagus 
itself, resting on 5 little columns above the substructure, 
according to the custom still adopted in the 12 th century in 
the southery provinces, and which sesms to be derived from 
very ancient traditions, foreign to Christian Gallo-Roman an- 
tiguity. A century later this custom of enclosing the body in 
&@ sarcophasus perched on little columns, as ve have stated 


t OHS si fon boats + petiae: eee aes 
‘Ye sac Qi deve ‘Bewigossa yiaiss yre8 
edt hesnscltit ‘Roitibast tet Jbeststal 

sdeiolo Sis at Vade Iitie on .educt 
2 but Batdsh daod 2 (edie 36} w 

‘enobelass tnemsteet1e 62 ‘atueberg tén¢  givsnco 

: aeY 1 sancteet ‘te eabeidiaid add ‘te taownson 
sd (eed aiid seado3g Jon ‘bib ‘ghscts aac ww 
664: s gaisvot bas! ‘overs Ott evo Sfind Liat biloe 
fas qtr WBoto dmot edt to wate Gad sf (2° EES) ones 

“fedalg ai did ddconsd eeeoes eff .{% .82%) coiteve 
feos igh ‘doles ‘gesteks 48g £ 2d Eskivib ef sevesace 
‘ Sat! eheost gadd: Sévep siinsv bao efitii o«T aT y. 
areaiy esi aeotede. osidd beceto ta .ciowe ed? evods 
ot ed “¢lae’ geo 608 .f8ee% Bae ‘cea & 2e0nit oa¢ieani 
ere pentess, eoudd s2edt sfitcddeew mot sa) pore 3 
ddo wasv 2 yd Peneote ebeote éigitd e Aisaned 
‘ylevitas teat \bonct Llide ese etaitaize te 
ogee Sat txt ‘stonnd ey aeres hoe eriisost 


2 : 


2 } ond #6 bedoxteb gecas s eaici (asig esc) 4 
jnote asian naa sigdit gp {2 «nie (8 Listed 


ae eee a susors pe eFst 108. at ston 


je8 eedoinds bata’ ‘brs ptectet fos te -gebie eat 24 
poncho ategaiolo ‘gasdt bas aredziolo- betaine 
isan pat aot oale. dod wboitelo Get qise scm .8e 

. 22" pede eboteavbhe fect ab ash 
tendo ayanls paw noitsoo! besi9ies9 si] 
ein ainkles 100 ebteed end? .ties 
Io 6 Cini hebacixe Sait see 
“Seeds YO eaoe7t sooteain Seyct 
a <3 ene 410 tee ck ‘SfaK 


- 


fine “4 bode: gatrevoo sale’ “te i Rabiadeteds 


‘yebie tania ect se Liaw sad © 


a eat re are vbse0ssed ant fo tates notteg glee 


24 
above, #as entirely abandoned in the northern provinces, and 
very rarely practised even in those of the South. Bodies were 
interred. Yet tradition influenced the visible forms of the 
tombs. One still sees. in the cloister of the church of S. Sal- 
vy (of Alby) a tomb dating from the second half of the 13 th | 
century, that presents an arrangement analogous to that of the 
monument of the Chartrease of Toulouse given above. At S. Sal- 
vy the arcade did not protect the sarcophasus, bat indeed the 
solid wall built over the grave and forming a substructure. A 
Here (Fis. 5) is the plan of the tomb of S. Salvy and its el- 
evation (Fis. 6). The recess beneath which is placed the sar- 
cophagus is divided by a pier against which is placed a stat- 
ae. Two little cross vaults cover that recess 3.2 ft. desp, 
Above the arche. are placed three statues: the Virgin and tao 
kneeling figures, a man and woman, a#ho can only be the persons 
fro whom the tomb wascbuilt. These three statues are sheitered 
beneath a triple arcade crowned by a very obtuse sable. Traces 
of paintings are still found, that entirely covered the archi - 
tecture and statuary. Ansels fill the two tympanums of the low— 
er niche over the sarcophagus, and we do not think that the 
man and aoman in adoration at bath sides of the Virgin #ere 
represented on the slab covering their tomb. The engased pier 
A (see plan) forms a cross detached on the two tympanums (see 
detail B, Pig. 6). A little holy water stoup i engaged in t 
the wall at the right side. 

Note 1.9.29. This wmurtilorted statue Vs thot of S. Poul, probv- 
ooly patron saint of the deceased. 

At the sides of collegiate and parish churches habitually 
existed cloisters, and these cloisters served as burial plac- 
es, nov only for clerics, but also for laymen that paid very 
dear for that advantage of beins interred near the church. 

The preferred location was always the wall of the church it- 
self. Thus beside our relisious monuments bstween the buttres- 
ses that extended into a portico of the cloister, age still f 
found numerous traces of those interments. 

Note 1.ep.-3i. OVA Frence poem. Gomplointe of Froncois Gorin. 
45 th century. BdALUtLon of 12282. Cropetet. yp. 32. 

Tn the 13 th century the ecclesiastical laws forbidding in- 
terment of the laity within®the walls themselves of the church 
fell into disuse. The chapters of the cathedrals alone generally 
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continued to observe these rules, but the parish, collegiate anc ebbe 
and abbey churches even derived a considerable profit from the 
sale of the right of interment in the churches, and soon the 
walls and pavements of the naves were covered by monuments, in- 
scriptions and effigies. Choirs were reserved for members of t 
the clergy or very high personages. Even in the cathedrals, b 
bishops were burined under the ‘pavement of the choir or between 
the piers of the sanctuary, and exceptionally princes enjoyed 
the same privilege. In excavating the choir of Notre Dame of 
Paris to establish there the present crypt of the archbishops, 
we found the tomb of Isabelle of Hainault, first wife of Phil- 
ip August, who must have been interred beneath that pavement, 
ahen the church was scarcely erected to the vaults. 2 

Notes) VeHeBi~ The silwer seot of thot frincess wos deposited 
An the coffin. Preserved for several yeors in the treasury of 
the cothedral, % has been stolen. 

Principally in ths abbey churhe were buried princes. The f 
founders of abbeys reserved the right of interment of themsel- 
ves and their successors in the church erected with their sifts. 
Thos many remarkable monuments were preserved until the end of 
the last (18 th) century, and even till our days. The abbeys 
of S. Denis in Fhance, $. Gemevieve, S. Germain-des-Pres,at p 
Paris, Braisne, Vendome, Jumieges, Fecamp, Longpont, Royaumont, 
Ba, of celestinssat Paris, of Poissy, contained splendid tombs 
of princes and lords, and some of those monuments have remained 
to as. The apbey of S. Denis, founded by Dasobert, was partica- 
larly destined for the interment of French kings, and in fact 
received the remains of most of thoss princes from the founder 
until Louis XV. The church having been rebuilt by Susger, it is 
to be believed that the old monuments (so far as mausoleums h 
had been built over the tombs of the princes) sere destroyédo 
or greatly damaged. When later about the middle of the 13 th 
century the Sreater part of the constructions of the 12 th cen- 
tury was replaced, when there were built t e nave, the trans@is 
and the entire high choir, the last remains of tombs pheceding 
louis IX were dispersed, so much so that to not lose the memory 
of those venerable tombs, S. Lois resolved to reestablish all 
those tombs, commencing with that of Dagobert. The bones that 
could be found in the old coffins were replaced in the new t 
tombs. Awong the tombs preceding S. Louis, 4 single one was 
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reserved and replaced in the middle of the choir of the relis- 
ious: it was that of Zharles the Bald, which was of bronze with 
enameled parts, and which probably owed to the solidity of th 
metal, that it was not destroyed like the others. From the tomb 
of Dasgobert remained ander the cloister of the church of Suser 
a fragment mentioned by Dom. Doublet, 4 and that M. Percier 4 
drew in 1797. This was a colored statue, seated and crowned, c 
clothed in a long tunic and a pallium. We reproduce here (Fis. 
7) the fragment preserved by the drawing of Percier, and which 
causes one to believe, that this monument was not earlier than 
the beginning of the 12 th century. However that was, we have 
been unable to find a trace of this figure, no more than of ih 
those of the two princes Clovis and Sigebert, that formed a 
part of the same monument. S. Louis no less erscted a new tomb 
to the founder of the abbey, and placed it at the entrance of 
the sanctuary on the epistli side. That tomb consequently a 
dates from the middle of the 13 th century, and is ons of the 
most curious funerary monuments of that epoch. It consists ( 
gRig, 8) of a Sreat niche surmounted by a Sable; at the botton 
of the niche is placed a sanctuary, ° whose cover serves as ab 
ped for the statue of the king lying on the left side. At the 
back of the niche is developed on supperposed bands the lesen 
relating to the death of Dagobert. 

Note 1.9.32. Sat the entrance of the sord Joorwoy, 7k Short of 
she transept Vookink south, im the cloister of the revisious), 
 wentering these cloisters, on the rVeht hond is seen the ef fisy 
of the very Shristion kind Dogovert, of unusuol size ond seoted 
Ur o choir, the crown on Wis heod ond o HOLL Vn His right honds, 
hovin’g ot Vts two sides the effigies of Nis two sons Clovis 6 
ond Sisgebert, in Vics stone.” Don. Douvblert, Antia. et rech. de 
Liovbaye de S$. denis en Pronce. Book 1. Ghape. 4he 

Note 2.0.32. This tomd Vs now replaced on the sone spote of- 
ter Having Keen transferred TO ahe wusevm of French monunents, 
then restored to the church, where the to fronts are seporated 
+o Form opposites, ond ore proced ot both sides of the northex. 

Note 3.9.32. This sorcophosus wos Levened, for the corpse of 
King HPogovbert hod been Jeposirted under the HVEh altor of the 
primitive church, perhaps Lt woes enclosed in the coffin, whose 
LA ond end we hove siven, decoroted vy porttee crosses.( PIs. eure ee 
Yer bhe stone reploced in the rerign of S. Louris hod been hollowed 
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27 
gs if to deposit @ body there, ood rensins of bones were found 
there ot the violation of the tonds in AT23- 

Standings at the sides of the royal effigy are the statues of 
Nantilde, second wife of pagobert, and of Sisgebert, his eldest 
son, who were buried near him. On the arches covering the niche 
are sculptured angels bearing censers, and in the tympanum of 
the gable, Christ and two bishops, S. Denis and S. Martin, in 
company with S. Maurice, who delivered the soul of the kins f 
from the hands of demons, and led him into Paradise. The front 
of the sarcophagus is covered by fleurs-de-lis, as well as the 
base. 1 tha entire monument sas painted; besides the still v 
visible traces of those paintings, the sketches of percier fur - 
nish all the details of the coloring. This tomb not being col- 
ossal, allows its rear part to be seen in the side aisle. That 
is also surmoanted by a Sable with figures, crockets and cross- 
flowers, the lower part remainins plaia without colorings. 

Norte 1.7.33. This sarcophogus must hove been rebuilt os well 
as the reciinins stotue ofditbot of Sisgevert, which were ost 
An the successive transfers thet this wonunent suffered. Purth- 
er the sarcophosus afd the two statues were copied os Forithful- 
Vy os possible from the drawings thot percier mode of this tod 
vefore its tronsfer to the museum of Petits-Augustins. The prin- 
Lrive sorcophosus, according to the stotenent of Bon. Doubler, 
was Of roy porphyry, vu the fragments that we hove hod in oO 
our honds were of sof~t grayish sandstone. 

gertain parts of the statuary of the tomb of Dagobert are v 
very remarkably treated, The statue of Nantilde, to which att 
the museum of Petits-Augustins WM. Lenoir had fitted the head 
of a man, the groups of bishops in the bands of lesends, the 
angels of the arches, the sculpture of the tympanum below the 
gable, are in excellent style and perfect execution. This tomb 
is not in the style of one of those shrines placed in the int- 
srior of tharches: it is a chapel, one of the little structures 
erected in cloisters between the buttresses of churches, and 
that is shy we have presented it here; yet the effisy of the 
deceased is sculptured on the true or false sarcophasus, while 
neither the tomb of Toulouse nor that of S. Salvy of Alby had 
reclinins statues. 3 

Norte? 1.9-35- Tt wust be noted thot thisestokaegsso ridiculo- 
usty disftaured, has been cost, reduced and sold everyohere os 
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one of the remarkable works of the middle oases. : 

Here againis one of those monuments in the form of a niche 
without effigies: it is that of the two prelates Baldwin IT aad 
Raldwin ITI, bishops of Noyon, who were placed against the wall 
of the abbey charch of Oarscamp at the gospel side (Fis. 9). 

Baldwin II died in 1167. The epitaphs were painted on the m 
malls of the niche, and had been replaced a century before Ga- 
igneres, from whémiwesborrow this drawing, by inscriptions on 
vellum placed in frames attached by little chains. Here BE at. 
3, Salvy the little pier forming the arcade rests on the sarc - 
phasus and protects its lid. Thes tomb presents no fanereal at- 
tributes, no more than those of S,. Salvy or of Dagobert. Flon- 
ers, foliage, legendary subjects, where personases nOwise assame 
the attitudes of sorrow, ornament these shrines and make them 
works of art agreeable to see, where nothings causes a thought 
of material decomposition, of eternal night. On the tombs on 
the contrary, the artists of the niddle ages affect to scatter 
flowers and leaves in profusion, just as done around the body 
at the moment of interment. Animals, hunts, processions of 
personages, on those monuments rscall life and not death. When 
the effisies of the dead are sculptured as reclining on the 
garcophasus, they assume the attitade of death only very late. 
Yabitually these figures daring the 12 th and 13 th centuries 
have their eye. open, the pose and attitudes of living persons. 
About the middle of the 14 th century the statuaries sometimes 
dive them the appearance of slumber, but without any signs of 
death. These personages are further clothed and arged, if warr- 
priors, covered ba religious vestments, if clerics. 

Note 2.p-B5- This tomo dortes from the First yeors of the 13 
Sh CONnTUTY. 

Note 3.9.35. Ke hove very f~reavently found under the renoins 
of persons buried during the 12 th, 13 th ond 14 th centuries 
StALL visible Voyers of plonts andi ~FLowers, notably of roses ¢ 
eosily recognizable vy their vronches with thorns. Hos Vt not 
more sensivle to bear this vesrertted person to His Lost sbode , 
Shon *%o ploce his vody in those vlock ond white heorses of such 
yLdrtouvous Forus, Jecoroted in the worst taste, ariven by cosch- 
men aressed Wn ourlesavue fashion? 

Refore sbeaking of tombs forming isolated structures, it is 
also necessary for us to cite some of these monuments in ths 
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form of niches or chapels, but with effigies of the dead placed 
on the sarcophagus. In the side aisle of the choir of the cath- 
edral of Rouen exists one of these tombs belonging to a bishop, 
hich dates from the end of the 12 th century, and which is of 
very beautiful work. This monument otherwise presents no remar- 
kable peculiarities. The statue of the prelate rests beneath a 
niche surmounted by a low gable. As always, this tomb was painted. 

Here is another (Fis. 10), ; which was placed at Pontevrault 
against theawall of the side aisle at the right of the main al- 
tar (gospel side). It was thet of bishop Pierre of Poitiers ( 
(13 th century). The statue lies on a draped bed and is surro- 
ounded by little figures in the round eepresenting the religi- 
ous present at the funeral of the bishop. Among these religious 
are distinguished the abbess of Fontevrault and an abbot, both 
holding the crozier, the mark of their dignity. The other per- 
sons carry crosses and candles. The chasuble of the bishop was 
of greenish blue sith crosslets of gold repeated in red: his 
ahite nitre with a red band, the alb white, stole sreen, and t 
the shoes black. The abbess was clothed in black, and of the 
religious, some were in white and others in green, detached on 
a red ground. An arch covered the sarcophagus, but it was al- 
ready destroyed in the time of Gaignieres, who left as the 
@rawins of this curious monument. 

Yote 1.9.37. Collection Golinieres. Bodveton _orary of Oxford. 

Qne still sees in the cathedral of Limoses against the north 
aisle one of those tombs in the form of niches or chapels, da- 
ting from the 14 th century; it is that of a bishop Bernard B- 
un. This monument is engraved in the work of M. Gailhabaud. 1 
At the back of the niche and separated by a middle pier, reliefs 
represent subjects from the legend of S. Valeria, a crucifixion, 
a coronation of the Vorgin and a last judément. It is also née- 
cessary to cits two pretty tombs belongins to the same epoch, 
and that are placed against the wall of the chapel of the Viré—- 
in in the cathedral of Amiens. They are in the form of 4 niche 
covered by a low arch sarmounted by a gable. On the base bearings 
the reclinins statues of the dead, are sculptured in little n 
niches rsligious persons, canons and laymen, who compose the 
procession accompanying the bodies t6 their last habitation. T 
The shields of arms of two personages, a bishop and a canon, 
are painted at the back of the niches. 
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Note 1.-p.38. Ltavahiiecture et Les sorts, quisen dependent. 

One of the most interesting funerary nonaments, taking the 
form of a niche with figures, is that of the tomb of the priest 
Rartholomes, placed in the church of Chenerailles, of which he 
was probably the founder. This tomb is engased in the third bay 
of the south side, is placed 6.6 ft. above the pavement, andis 
cat from one block of limestone. Its architecture presents a 
pointed arch with two buttresses. The recess is divided in zo- 
nes, in each of which are detached persons in the round. The 
lower zone represents the scene of the interment of the dead. 
fhe Holy Virsin occupies in the middle zone the summit of a 
little shrine with stairs. S. Martial climbs the stairs with a 
censer in his hand. On the ground at the right of the Virgin 
is represented the martyrdom of S. Cyr and of his mother gg 
Julitee At his left the priest Bartholomesx, kneeling, is pres- 
ented to the infant Jesus by his patron and S. Aignan, bishop. 
Beneath the arch is sculptured a crucifixion. On two scrolls 
placed under the first and second zones are read a fatin insc- 
ription. 

Note 2.0.38. See in Annoles orchaeolosiques, Didraon, the No- 
tice of Adobe Texter on this monument, and the ensrovind of UH. 
Goecherele VO\.u. IX. Pe 193. 

The sculpture of this little monument is ix mediocre style, 
but its composition is happy. 

Here (Fis. 11) is another example of those engaged tombs in ~ 
the form of a niche with an effigy of the dead. This exanple 
dates from about 1300. The name sf the deceased is not preser- 
ved. This tomb was later inserted in the wall of the north side 
aisle of the church of S. Pere (S. Pierre) sous Vezelay. The 
back of the recess is occupied by a relief on a good style. At 
the centre the seated Christ receives from S. Pierre kneeling 
a broken object that he holds in his left hand. On the other 
side the Yoly Virgin seems to intercede with her divine Son. 
Tao angels bearing censers terminate the scene. fvidently the 
Virgin of S$. Pierre causes to avail with the supreme judge the 
merits of the dead, who might be one of the founders o. parts 
of this church rebuilt about the end of the 13 th century. Was 
the object held by S. Peter the model of the restored church? 
that seems possible. This monument is also much mutilated, and 
the statue of the person in civil clothing is completely defaced. 
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fhe sculpture and architecture were painted and gilded. The in- 
scription was also painted and was placed below the relief; some 
of its letters are scarcely seen underneath the whitewash. 

As easily recognized, the principle of this tomb is the same 
as that adopted for the beautiful monument of S. Denis erected 
to Pagobert. We do not think it necessary to emphasize further 
this kind of tombs in the form of niches or chapels against the 
gall, and we shall pass to the examination of isolated tombs, 
commencing with the simplest and that are the oldest. 

On the summits of the Vosges near Saverne are found the rem- 
ains of enclosares and of rains dating from a remote epoch, and 
particalarly between Saverne and Dabo, numerous cemeteries have 
besn discovered. Most of the tombs that they contain present a 
sinSular arrangement. These funerary monuments consist of a t& 
troagh or a simple hole in the ground enclosed by dry stones, 
containing a vase for ashes; the whole is covered by a stone 
in the form of a slightly convex triangular prism. At the base 
of a front face is pierced a hole in the shape of a little arch, 
corresponding to the hole made in the block. 

Note 1.9.40. See the tnterestine Notice of gol. ae yYorLet on 
shig WoHnuwment. Strasours. LLCS. 

Fis. 12 shows one of these monuments in section (A), with t 
the separate cover at B. Sometimes, but more rarely, these cov- 
ers are not carved (Fis. 13). The Gaulish circle, imbrications 
or ornaments in the Gallo-Roman style ornament them. Col. Mor- 
let, who brought to light these discoveries, in fact considers 
with reason, that these tombs are later than the conquest of 
Gaul by the Romans’ the objects, medals and vases foand about 
them and the inscriptions engraved on their surfaces can leave 
no doubt in that respect. 

«phe faneral monuments concealed on the summits of the Vosges 
between Saverne and Dabo were not scattered at hazard on those 
high plateaus, says Col. Morlet in conclusion, but collected 
in actual cemeteries surrounded by temples, altars and houses; 
they announce the permanent presence of a numerous population, 
charged with pegaientee the great fortified camps, whose traces 
are visible. 

“Rayored by the shape of the ground descending in a Jautid 
slope toward Lorraine, while it stops abruptly in a peak on 
the side of Alsace, these positions must have been occupied and 
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fortified from the highest antiquity, to arrest invasions from 
beyond the Rhine. Much before the Romans there were indeed bl- 
oody combats on that natural barrier, where every Cymric, Celt- 
ic or Germanic invasion, saw arisesnegeworks,of defense, upon 
which the Gallo-Roman epoch left a last impression.” 

“thas doubtless the tombs described above are found mixed w# 
with the remains of a more ancient epoch, like the great double 
walls of Gros-Limmersburs, where IT cannot recognize Roman art.” 

“phe coin of Titus foand at Kempel, as well as the good fab- 
rication of the vase discovered at the same places, announce t 
that these ascropolises existed from the earliest times of the 
Christian era.” 

“mhese tombs have nothing Germanic: they are Gaulish of the 
Roman ers. Their special character consists in the little open- 
ing that they have at their bases, and in the pointed arch that 
generally terminates their tops.” 

«Mhe opening of the base is difficult to explain without ad- 
mitting that this may be a means of communicating with the ash- 
es of the dead and of makins libations.” 

“The pointed arch, whose exact imase is found in the funereal 
monuments of Asia Minor, might it not be the indication of a 
tradition preceding the celtic invasion, that was preserved by 
a tribe camped on the summit of the Vosges?” 

Ta fact, Lycian tombs in great number terminate at their tops 
by a sort of lid or cover imitated from a wooden structure, and 
assames the form of a curvilinear prisa, 1 and penetratins into 
the extreme Orient, one finds Hindoo tombs presenting the same 
geometrical appearance. Without attaching more importance to t 
these relations than is proper, it is necessary to take them 
into account, for we see that form for covering the body pers- 
ist among the peoples that come from the northern Orient. 

Note 1.ep.42e- Amons others, see the veourtiful exouples of the 
ose tonos deposited in the British museum. 

The Salic law mentions the construction, balustrade, little 
edifice or little bridge, placed over the dead man. * Gregory 
of Tours, 3 concerning a theft with breaking commitiéed in the - 
basilica of S- Wartin of Tours, says that the thieves entered 
by a window by climbing a grating that they had removed from 
the tomb of a dead man (atin text). The Anglo-Saxons had a cis- 
tom of placing on the tomb of the dead a sort of cradle of wood 
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or iron (béer}¢ that was covered by a pall. Now the form of 


the Lycian tombs, and that of the tombs of the Vosges, indicate 
the “aristato” y cited by the Salic law, the bier of the Anglo- 
Saxons, the catafalques represented in the embroideries of Pay- 
eux (called the tapestry of queen Matilda): and although the 
stones of the Vosges cover the cinerary urns, and that neither 
the Franks nor the #nglish burned their corpses, it is diffic- 
alt not to admit a similar origin for that fora of tomb, repr- 
esentiag a pall covering a frame of good or iron. Observe that 
this aristato or bier covered, not the dead bu the sepulchre | 
of the dead; it is what we call today 4 catafalaue. It is not 
the bier, but the honorable and visible sign that indicates t 
the place of the tomb. 

Note VeHPeABe NOe 5 OF The text states: -“1f some one hos dese 
troyed the Vartle edifice, which Vs the Viritle vridége,® Vet VW 
ve aone +O hiw oocorading to the custon of our fothers. 

NotS? 3eHeAQe” BOOk VI. SHAH. 10- 

Note Aod-42-. See the work Of Dr. Rocky- The Ghurch of our f 
Forhers, and the Notice of KR. Feydeou, Annoes Archaeolosiaues. 
Voi. KV. De BB. -- See the monument of Beouchomp. 

Note 3.9.42. See Duconbe, Gloss. 

The Lycian tomb deposited in the British Museum presents tmt 
curious peculiarity (Fig. 14), that the sarcophagus A, properly 
so-called, which is of marble, and in abich were deposited the 
remains of the dead, assames the shape proper for that material, 
ahile the part P GC is a covering, although Likewise cut in bl- 
ocks of narble, but Bakes the appearance of a wooden structure. 
the curvilinear top C is even covered by a pall imitatians a fab- 
ric with embroidery in very low relief, and the metal ornaments 
bhatothisspalbacan receive by the projecting muzzlLes of lions. 
In this tomb, there is then the tomb proper and the catafalaus 
over it. Game arrangement on a small scale in the tombs of the 
yosges, for the tombs mentioned y aresgory of Tours; and fort 
the monument of Beauchamp, ahere ths effigy of the dead is pla- 
ced on the sarcophagus and covered by an iron bisr on which was 
placed the pall. Sane arrangement adopted formthsstomb of the 
religious Willian, formerly placed near the door of the chapter 
in the cloister of the abbey of Noaille (Fis. 45), and which d 
dates from the end of the 12 th century. 1 This stone is nothing 
but the catafalque, the representation of the aristate, of the 
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pall placed on a frame aad covering the place where reposes th 
the dead. : 

Note 1.p.hB. See the portfolios of Gortgnieres, Eodletan Pivy. 

Rut here is aheinterestins example, that presents itself and 
gives greater value to the preceding observations. The little 
church of S. Dizier in Alsace contains several tombs, among o 
others that attributed to S. Dizier, bishop says the legend. 
This tomb further does not date beyond the middle of the 12 th 
century, and is nothing bat a stone hollowed in the form of a 
little cell sith two doorways (fis. 16). The cell is monolithic 
and is terminated in its upper part by two slopes covered by r 
rich ornaments. “Ontil in 1835,” says M. Anatole fe Bartheleny, 
from gshom ae borrow this detail, leghey caused to pass thhoush 
these openings persons attacked by mental alienation.” Here is 
the aristato or pall, the antique catafalque covering the body 
of the saint, and possessed of miracalous properties. The body 
is buried and its place is consecrated by this shrine, that a 
always reproduces the arrangement found in Lycia, on the summ- 
its of the YVosses, at the abbey of Noaille, and that we shall 
see developed witr the art of the 13 th century at its climax. 

Note Ledehhe Annales orchoecolosiaues. ¥or.. KVL. Oe hee 

Let us cite the charming tomb of S. Btienns, placed in the 
church of Obagzine. The reclining effigy of the saint is protec 
ted from contact by ancopen arcade; above the arcade is a rich 
pall forming a roof with two slopes and covered by reliefs. 
fonks leave their coffins and come to prostrate themselves be- 
fore the Virsin. Angels holding torches appear at half lensth 
wetween the gables sculptured on the slopes and terminated by 
foliage crestius. 1 pot we see how is perpetaated this memorial 
of the antique tomb. In the cemetery that still surrounds the 
church of Yontreal, ome notes several tombs of this form (Fis. 
47). This stone in form of a crossed roof on the walls covers 
the grave. Sketch A Sives the detail of the three gables of the 
rear end of the cross arm. As for the gable B of the front end, 1% aas 
it has a little niche with cup forming a holy water stoup. Doés 
not one find there a last trace of antique traditions Christianizoo? 
ized? But this arrangement mast furnish architectural motives 
rich otherwise. Only persons of small importance were interred 
in the cemeteries, while after the 13 th century the churches 
were reserved for the burial of the sreat. Besides the tombs 
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oo ; 
placed against the walls in the form of niches, and flat tombs 
of which we shall soon speak, there were erected a very sSreat . 
number of tombs with forms approaching the catafalaque tomb. The 
effisy of the dead was placed on a sort of open bench set over 
the Srave. A canopy supported by little piers formed an enclo- 
sure takings the place of the pall, of the aristato previously © 
mentioned. Tt does not seem that in the provinces of the North 
of France (anless during the Merovingian ana Carlovingian epoc- 
hs), an arrangement) consisting of a sarcophagus actually recei- 
ving the body, erected on feet and surmounted by a small strac- 
ture in the form of a canopy. The tomb of kins William I, depos- 
ited in the basilica of Wontreale at Salermo, was sO conceived. 
It consists of a tub of prophyry raised on two perforated feet. 
A poof resting on 6 porphyry columns protects the tub. Then in 
france (in the 12 th century) tre body was placed in the cart 
in a coffin of stone, wood or metal, and as we have already sta- 
ted, the visible monument was only an imitation, an indication 
of the place where the body reposed. [t is very important to 
not lose sight of this principle, which influenced the composi - 
tion of all French funerary monuments at Least from the 12 th 
century. 

When 3. Louis caused the restoration of most of the tombs of 
his predecessors in the abbey cfurch of S. Denis, the artist c 
charged with this work adopted a mixed method. Not wishing to ~ 
encumber the transept, in the midst of shich were placed these 
tombs, having to economize space and perhaps no having suffic- 
jent resources, he could not erect a canopy over each tombe T 
The kings and queens in pairs sere placed on bases, ebhind th- 
air heads was erected a double canopy in the fora of a back, t 
two little columns accompanying and surmounting those canopies 
permittins toe placins of torches on their capitals and between 
their shafts. Perhaps on certain days, cloth patis attached to 
these little columns were hung on each tomp. Here is the occa- 
sion for speaking of the illumination of tombs, 4 custom extaid- 
ing back to a very remote antiquity. fhe Greeks lighted funereal 
monuments, and most tombs existins in such great number in cen- 
tral Syria are surmounted by pyramids arranged for placing lamps 
on 1itthé corbels for that purpose placed on the inclined planes.+ 
aftérebhshestablishnent of Christianity in Gaul, the cemeterics 
gere illuminated on the occasion of certain festivals, and a 
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beacon was lighted at night within their enclosure. Some tombs 
of the middle ages still have iron candlesticks intended to be 
bear tapers and the tombs erected by pouis TX at S. Denis adopt 
that method. 

Hote 1LePekBe See Syrite centrole, the work vy count Ret_chrior 
&e Yoaue. 

fis. 18 represents one of those double tombs. This arrange- 
ment is vern original, bat does not appear to be an exception, 
for one frequently notes on the sides of the bases receiving +t 
the effigies of the dead, traces of suppsrsunofrstone, metal or 
even of wood, bearing those candlesticks for tapers and perhaps 
palls of cloth. The tombs #ith fixed canopies of stone or wood 
are only a derivative from the same principle. Many of these 
gere fornerly seen in our abbey churches at Royaumon , the ab- 
beys of S. Denis, Longpont, Hu, Braisne, S. Seine and Poissy; 
at the jacobins and celestins of Paris. Some cathedrals like#- 
ise possessed them, Amiens, Rouen,and Sens. They are still seen 
around the choirs of those of Limoges and of Narbonne. 

Note epoAYe AVV the eff{V\sres of these tomvs ore old, wveploo.ed 
recently ia the transepts, where they were vefore 1793. The vo s- 


2 


@8, LOCKS and Virttle columns, were restored ofter the drawings 
of goigsnieres and from fragments deposited In the storeroons of 
the gooey. 

Here among others is the tomb of charles, count of Htampes, 
grandson of Philip the Bold, that was placed behind the great 
altar in the church of Cordeliers at Paris, i This count of 
atanpes died in 1336 (Fig. 19). The statue in white marble rests 
on a slab of black marble with plinth ornamented by arcades of 
ahite marble on a black ground. A canopy of charming work pro- 
teots the head: the epitaph is engraved behind the canopy. The 
open structure of stone was entirely painted and silded, and 
the plan presents a curious arrangement. Established between 
two great piers behind the choir, this plan is so drawn as to 
escape those piers and to leave the architecture of the canopy 
free (Pig. 20). 1 whe vaults were painted blue aith gold flears- 
de-lis, and the little buttresses were overlain by panels of 
Slass painted underneath, like those seen in certain parts of 
the S. ghapelle of Paris. 

Norte 1.p-AS. The whire worble eff ley StAVL exists ot S. Benis. 
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Note 1.9.50. See the portfolios of Gaisnieres, BodLeton Vio- 
rory of Oxford. 

Yometimes the base supporting the statue was perforated; such 
gas the tomb od a lord of Coucy placed betwees two piers at t 
the left of the great altar of the abben of Lonspont, and that 
jates from the end of the 13 th century. * Like the preceding, 
this tomb was entirely painted. The warrior’s costume of the 
personage belongs to the last years of the 13 th century. 

Note 2op-50- This tomo no Longer exists, burt 1% is reproduc- 
ea vy Gorenrieres, and olthoush he Joes not Sive the epitaph, *% 
the orns (fessy of voir oud éules) Leove no doubt of the ronk 
of the personose. 

To maintain the integrity of a principle and to deduce there- 
from very different consequences, is the result of an art that 
has found its path. The programme of the catafalaue monument 
was adopted after the 13 th century for the interment of impor- 
tant personages, by preference to the tomb if form of a niche: | 
yet what a variety in no only the details of this little stmec- 
ture, but also in the mode of interpreting the programme! For 
example, here (Fis. 21) is also one of the funerary monuments 
of the abbey of Bongpont, that was placed at the left of the 
great altar. It is that of a woman. The effisy of the dead is 
no longer placed on the credence covering the place of intern 
ent, but beneath that perfofatedicredeacs, ahile a richly dec- 
rated crucifix is laid on the credence. A structure nearly sin- 
ilar to the preceding covers this image. 4 This tomb dates from 
the middle of the 14 th century. We also cite amons the most r 
remarkable catafalque tombs of this epoch that of archbishop 
Pierre de 1a Jugee, placed between two piers of the choir of 
the cathedral of Narbonne (southern side). Why were the statue 
and one of the charming reliefs of this tomb removed to be de- 
posited in the museum of Toulouse? We cannot say. Why does not 
the cathedral of Narbonne reclaim those fragments, 80 as to 
restcre then? That can be explained only by a profound indiff- 
erence for those precious remains, become so rare in our old 
churches, and yet left to neglect or even daily deterioration, 
ghen the authorities do not remove them to place some new dec- 
oration in equivocal taste. This tomb of the cathedral of Nar- 
ponne, although mutilated in the most barbarous manner, is st- 
ill a real jewel, retaining its paintings in charming taste and 
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statusttes in excellent style. 

Note 1.p.5i-e See the collection of Goildureres, Bodvervan Liv- 
rory of Oxford. 
We give its plan (Fis. 22). The choir being 3.3,ft. above t 
the side aisle, on that side a lower row of reliefs compensates 
for the difference in level. Fis. 23 sgives the section of the . 

monument with an indication of the paintings found above the 
nead of the prelate. Two angbls carry his soul to heaven. Ben- 
eath the side arch,quatrefoils with the arms of the deceased 
alternate saith the birds facing each other. The vaults are 
painted blae, and all the mouldings are in varied tints with 
very happy harmony. 

Bis. 24 gives the front of the tomb next the side aisle. The 
two reliefs in hard alabaster repressnt, the upper one bishops 
in niches with gables, the lower one canons in pairs present 
at the obsequies. This tomb, as well as some others still exist- 
ing in theccathhedral of Narbonne, forms an enclosure of the 
choir. The same arrangement exists at Limoges, and existed at 
Amieas before the establishment of the ridiculous decorations 
in plaster, that dishonor the choir of the cathedral, and that 
are due to one of its bishops of the last (18 th) century. - 

Note 1.9.52. Ammons these ornonants in deplorobre taste, thot 
reploced precious monuments, whose cheracter AF not their value 
os ort should ot Leost hove mode them respected, Vt Vs necesso ry 
ko wentbon Oo certain Glory of SiLded wood, thot casts Vis roys 
of carpentry ond ts clouds of ploster on the piers of the arse 
up to the herent of the Sollery, thus destroyrné the narvelrlous 
effect of this opse with ts apsiadol chapel. 

Amons the tombs of the cathedral of Limoges we cite that pla- 
ced between the piers on the south side of the choir. This tomb 
of a bishop presents one of those original arrangements, that 
the artists of th: niddle ages always knew how to invent. A p 
perspective drawing (Fig. 25) will show the effect from the s 
side aisle. Two censer bearers open a curtain, that allows the 
recambent statue of the prelate to be seen. The vault of the 
little structure is a tunnel vault, and reliefs decorate its 
piers. Before the base two canons are sculptured in little ni- 
ches. This monument likewise dates from the 14 th centary. This 
arrangement was retained antil the epoch of the Renaissance, and 
we posseis 2 great number of representations of tombs with more 
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or less rich canopies, protecting the effigy of the dead. One 
again finds the application of this principle in the celebrated 
tombs of Louis XII, Francis I and Henrn IT, erected at S. Denis. 
Yet the programme of the 13 th and 14 th centuries is modified 
in one capital point. In these last monuments, the personages — 
are represented in the appearance of death beneath the cenotaph; 
clothed, alive and kneeling above it. The monument covering the 
tomb of Arancis IT shows no only nade figures of the king and 
of queen Claude beneath the cenotapr, but also on the top are 
the same figures kneeling, clothed and accompanied by the dau- 
phin Francis, prince Charles of Orleans and Charlotte of Pranme, 
who died at the age of eight years. jet us state in passing, 
that this tomb, attributed by some to Ttalian artists, is due 
to Philibert de 1’Orme as architect; to Pierre Bontemps, mast—- 
ar sculptor, citizen of Paris, who by the contract for 1699 1 
livres dated Oct. 6, 1552, engaged to execute a part of the cel- 
ebrated reliefs of the stylobate representing the coronation. 
to Germain Pilon, who execated for 1100 livres the eight fisa- 
res of Fortune(below the vault of the cenotaph); to Ambroise P 
Perret, who made the four evangelists; and finally for the orn- 
amentation, to Jacques Chantrel, pastille Galles, Pierre Rigoi - 
sne and jean Bourgy. The beautiful recumbent figures belong to 
the Prench school, and appear to have left the studio of Jean 
Goulon. As for the statuary of the tomb of Henry IT, it is eat—- 
irely by the hand of Sermain Pilon. : 

Yote 1.67.58. For wore omple details of those tomos, See HOn= 
esrophie ae \.eglise royole de Se Denis, vy Boron de Guilherny. 
A2AG. 

From the end of the 15 th century, many funerary monuments » 
adopt this arrangement of a representation of the deceased 
beneath the cenotaph, and of the same persona living and kneel- 
ing on its covering, then they come sometimes to suppress the 
effigy of the corpse, only showing the fisures of the persona- 
Ses kneeling on a basé Or on the imitation of a sarcophasus. 
Yet so far as we know, those compositions do not appear in full 
pefore the second half of the 15 th century. 

In the 16 th century, they become quite common. The tomb of 
Gharles VIII at S. Denis presents this arransement. 

Charles VIII died April 7, 1498, and consequently his tomb 
already belongs to the style called the french Renaissance. 
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Tt was very beautiful, : and has been engraved several times. 
Gaignieres save a good drawing of it in his collection. As a 
corollary of these cenotaph tombs, it is necessary to cite t 
she monuments attached to the walls, which present on a vert= al 
ieal surface all parts constituting a mausoleam with substrac- 
ture, imase of the dead and a Canopy. 

Note 2.0.56. See what Dow. Poublet says of Vt; (Bist. ae V 
abbey de S. Denys en Fronce, 1285. Book IV. p- 41293\:- Shs ef- 
fidy (of the king Ghores VILL} clothed Wm -roya\ robes, ond 
on his knees over the tows, te represented from noture in cost 
Vron;, the top of the sord tonbd ts covered vy EVLGe0 copper, on 
which is placed o crown with on ofen book, Vaikewise of 11406 
copper. ALSO at the four corners ore four angels of cost Vron 
weil Silaed ond wrousht, thor hold the shielas of sraus of the 
kinsdaons of Naples and of Sicily, oso of cost tron, Silaed a 
and pointed. At the sides of the tom: ore round niches, ond 
WLTHAN OTS basins Of Copper Weld SLLAEd, ond Va these boasine 9 
are Louw Figures of cos ron, well éi\aea.” 

De. KRiLvet in his Tresor socre de Lravboye royste de S. Den- 
ys en Pronce, 1640, soys:- “Hie sepulchre (of the King Shores 
YLIL) Ve the wost beourtiful Lr the choir, on which one sees Ms 
effigy represented of noturo\ size and Kneeling, 9 crown ond 
Pook On on Oratory (Chench), Bnd four ondels on their knees o% 
the four cornere of the tow, OVL of S1LEe4 copper, except the 
effigy, whose robe is blue, sprenkrled with TVeurs-de-Vis of 
6010...” 

Mote 1.p.57. From BodLetan Liorory. See the engroving ets rthe 
work of Felivien. Abbey royole de S. Denis. 

These sorts of monuments are now very rare in france: the 
lack of space and also the want of money sometimes cause the 
adoption of this method. We know two beautiful examples of then 
in the old cathedral of Carcassonni. One dates from the middle 
of the 13 th century, that of bishop Radulphe. The image of the 
sarcophagus, which persists late in the southern proviaces of 
France, is placed on three little columns and seems engaged in 
the wall. Canons under an arcade ars present at the obsequies. 
Standing on the sarcophagus in relief is the figure of the bi- 
shop blessing. A gable decorated by eross-flowers and crockets 
oroans the whole. The other tomb (Fis. 26) dates from the beg- 
inning of the 14 th century; it is that of bishop Pierre de 
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Roquefort, sho caused the choir of the church to be rebuilt, 
aith two chapels adjoinias the transepts. ‘ This monument, as — 
our dfawing shows, presents in the flat, let us say, the arr- 
angement of cenotaph tembajsthe bishop does not lie on the ba- 
se, which is only a facins, bat stands on it; he is covered 
by 2 slab canopy: a canon and a deacon accompany the principal 
figure in two lateral arches. As we said, this arrangement is . 
rare in France, and we know of no example still existins in t 
the provinces of the North. 

NOt!S BoP S%e Avt. qorthedrave, prs. AD. The tomo of Pierre de 
Roquefort is placed sgoinst the western wold of the north cha- 
pel. This prelate died Vn 1321. 

Tt remains to us to speak of horizontal tombs vith effisies 
in relisf or simply engraved on stone or metal. These tombs a 
are of two kinds. either the effigies of the dead are placed 
on a very low base, presenting a slight projection above the 
floor, or they are flush with it, so as to permit one to walk 
on it as on a pavement. Ye do not doubt that the first of the- 
se tombs were covered by cloth hansings on anniversaries or mm 
certain solemn days, and we give as proof thereof the metal - 
fastenings or the pins, whose traces are frequently found al- 
ons the bases. For the second, they were only a visible sign . 
indicating the place of interment. 

There exist horizontal tombs of a quite early epoch, i.é., 
dating back to the 12 th century, but while presentins little 
relief, they project sufficiently over the ground that one can- 
not walk on them, while oaly about 1225 men commence to see 
horizontal tombs on the level of the ground and only ensraved. 

However it is necessary to mention here 4 very singular tom, 
formerly placed in the choir of the church S. Bermain-des-Pres 
at Paris, and that is now deposited at S. Denis; it is that of 
Fredegonde. Dom. Bouillard claims that this princess was int- 
arred in the basilica of Ss. Croix and Vincent, at the north 
side near the great wall supporting the towers The existing 
tomb does not date back to the first half of the 12 th century. 
It is a facings of lias stone overlaid with fragments of glass 
pastes and hard stone, mingled with strips of copper. Recesse 
Left in the stone form the outlines of the clothins. The head,, 
hands and feet are entirely plain today, but very probably were 
painted. We know no other example of this kind of funerary mon- 
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monument; 2 it is diffichlt to discover the motives causing the 
relisious of S. Germain-des-Pres to execute this monument by a 
procedure so little used. Was it to imitate a much older mosaic 
maads aS Gloisonnee after the indications of Bygantine artists? 
Was it the attempt of a vestern artist? Ve cannot say. Other 
horizontal tombs in mpsaic exist, amons others being that of 
Prumaldus, bishop of Arras, dying in 1130, 3 and that found in 
the ruins of the abbey of S. Bertin, with the date of 4109: mt 
these tombs are executed according to the ordinary procedures 
of the mosaicist employed in Italy and France in the 12 th cen- 
tury, 2 procedure nowise resembling that adopted for the effisy 
of Frediesonde. 

Note 1.p.59-. Hist. de Lioob. roy. de S. Germain-des-Ppres. pa 
Porise. AWA. 

Norte 2.9.59. This tomd hos veen reproduced frequently by .en- 
Sroavind and chromolirthosrophy; (see Statistique de Poris, by M. 
AVo. Lenotr, the work of KM. Goilhoboud, Vearchitecture etc.; 

De Bouiliora, Hist. de Veood. de S. Germain-des-Pres, Alex Len - 
oir, Nusee Gesttonumentssfroncois, de Guilherny, Yonosrophice 
de Vieé\ise vroyote de S. Denis). 

Note 2.9.59. See the work cited by M. Goillhobvboud. 

There remain to us tao beautiful tombs dating from the 12 th 
century, that represent in flat relief the effisies of the kin- 
$s Clovis IT and Childebert I. These tombs come from the abbey 
of 3. Sermain-des-Pres, and ars now deposited at S. Denis. The 
relief of these figures is obtained by a deep cavity left ina 
thick slabd of stons. They had replaced in the church S. Germa- 
in-des-Pres mach older monuments, but mach injured shen the ab- 
bey was taken by the Normans. 

At the end of the 12 th and badionine of the 13 th centuries, 
aere placed in the churches many of these tombs with effisies 
in loa relief. They were very frequently executed in cast or 
hammered bronze, enamebedscand consisted of a plate of metals 
set with the four corners on very stumpy little columns, on 1 
lions or simply on blocks. The tomb of Gharles the Rald, placed 

n the middle of the choir of the religious of S. Denis, was so 
composed, and its fabrication appears to belons to the first 
years of the 13 th century. We Sive a copy of it (Pis. 27) fra 
the drawing in the collection of Gaignieres. The emperorris re p- 
resented in high relief: his head rests on a cushion, his feet 
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on a lion. The right hand holds the sceptre with the fleur—de- 
lis, the left a sphere. He is clothed in three robes, the tao . 
lower ones opsn at the side, and the round mantle fastened on 
the risht shoulder; he wears the crown with cross-flowers. Tim 
little anssls are placed in the angles of the trefoil that en- 
closes the head of the prince and hold censers and incense-box- 
es. At the four angles A of the plate are seated four statues . 
of bishops. An incised inscription forms a border of the tomb. 
fhe ground of the slab is entirely enameled blue with flears-— 
de-lis and network of gold. Overlaid plates of enamel also dec- 
orate the borders of the robe and mantle. Foar lions of bronze 
rest on very short twin columns of stone, and support this slab, 
(See elevation, fis. 27 bis), leaving a space of about 1.8 ft. 
bensath it. 

Note 1.9.80. This wonument wos sent to the foundry in 1792. 
We no lonser possess ir Prance more than four tombs of mstal 

in the styls of that of Charles the Bald. Two are without enan- 
els, and are tombs of bishops of Amiens, Rwrard de Pouilloy a 
and Godefroy: one of these monuments is of Sreat value as art, 
that of bishop Ewrard. The head and draperies are admirably 
modeled and in an excellent style. 

We give (Pis.23) a copy o this tomb. The personage in half . 
round is cast with the plate, and this rests on a very low pl- 
inthof stone with six issuing lions. The bishop blesses and b 
bears the crozier. Two angels in low relief have censers and 
eense his heed, which rests on a rechly decorated cushion. Two 
clerics are also in low relief and hold torches. The feet of 
the prelate rest on two dragons. An inscription and a bsauti- 
ful runnins ornament surround the fisure, with its upper part . 
eaclosed by 2a sort of canopy. The bishop farard de Fouilloy ws 
the founder of the existins cathedral of Amiens, commenced in 
1220. He died in 1223: then his tomb was formerly placed on the 
axis at the entrance of the nave, and dates from the first half 
of the 13 th century. It further possesses all the characteris - 
tics of that epoch. 

The two other bronae tombs still remainins te us are those of 
Jean and of Blanche of France, children of Ss. Louis, before the 
revolution deposited in the church of the abbey of Royaumont 
under two niches decorated by paintings. These tombs are very 
small, and in hammered copper, silded and engraved, and repres- 
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Bavressntias the tas chiligren ges 
representing the two children on two plates of gilded and enan- 
sled copper, with rich borders likewise enameled with the arms 
of france, Castile and Arragon. The young prince places his f 
feet on a lion, the princes has hers on a Srayhound. Angels in 
half relief bearing censers are fixed beside the head of each, 
and religious also in half relief are detached from the ground 
beside the two personages. These two very interestins plagues 
are now deposited in the church of S. Denis, beside the main 
altar and opposite the tomb of Dagobert. 1 

Note 1.p-62- One of these is endroued in the Monosraphte de 
Viesi\ise vroyote de S. penis by Boron de auitherny. 

Horizontal tombs of copper, isolated like those of Charles 
the Bald and of the two bishops of Amiens, precious for the 
material and the work, as we stated above, sere very probably 
protected on certain days by palls af rich fabrics, and light- 
ed by candles. We have the proof of the last arrangement in the 
magnificent tombs of Solded and enameled copper, to be seen b 
before 1792 in the charch of Villeneuve near Nantes, and dranr- 
ings of which are preserved to us in the collection of Gaisni- 
eres. One of these monuments was erected over the srave of tzo 
princesses, Alix, countess of Brittany, who died in 4271, and 
her daughter Yolande of Brittany, who died in 1272, and dates 
from the last epoch. The clothing of the countess Alixeven be- 
longs to the years between 1225 and 1235. Yas this fisure alre- 
ady made then, or did the statuary desire to reproduce the cos- 
tume cf the princess, that died in 1221? We cannot decide the 
question; still one can admit that the statue of Alix was made 
after her death, as well as the plate on which it was fixed, 
(for the enameled ornamentation of that plate is evidently ear- 
lier than that of Yolande), and that after the death of the 
latter the two tombs were enclosed in the same base. However & 
that may be, on the heraldic borders that enclosed and separat-— 
ed the two tombs were arranged 12 sockets in form of closed f 
flowers, that were evidently intended to receive candlesticks 
and candles, as indicated by our Fig. 29. The very low base of 
ths twin toab is likewise covered by heraldiccenamelis. At the 
angles are four issuing lions of gilded bronze. The whole res- 
ted on a stone step. 

At the ansSles of this how hie plinth one nearly always finds 
the traces of netal fastenings or of bases of little columns 
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AS 
supporting the iron frame on which was thrown a fabric on anni- 
versariess or on certain occasions. Fis. 29 shows this arrangement. 

Nothing equals the splendor of these monuments of gilded and 
enameled metal. The abbey ef Braisne, the cathedrals of Beauvais 
and of Paris, and the abbey of Royaumont possessed several of 
theme , 

Note 1.9.65. See Gariénieres, PodLerion ELorary, and the Nono - 
érophie de S. Yoed de Broisne, by Stanislos Prioux. (Pporis. 
AR59. Didort edt). 

Theres is a sort of monument intermediate between these last 
tombs and the horizontal tombs; these are statues lying on a 
slishtly inclined bed, havins a small heisht above the pave- 
ment. These tombs were placed in the choirs of churches or in 
chapels, so as to be seen by the believers and not to obstract 
passass. Before the revolution, there existed a tomb so compo- 
sed in the middle of the choir of the church of Chaloche: it 
was that of Thibaut, lord of Mothefelon, and his wife Beatrix 
of Dreux, and their son and daughter-in-law. The four statues 
reclined on @ slightly raised base in form of a camp bed (Pis. 
20): the statues were painted; the two lords of WMothefelon sore 
coats of mail with their arms, which are gules with 6 shields 
of or placed 3, 2 and 1. This tomb dated from the besinnins of 
the 14 th century. 7 

Note 2.9.65. See Goidgurieres. Bodleian Vibrory. 

Bnsraved horizontal tombs do got date before the 13 th cent- 
ury, 38 we have already stated. But about the end of the 12 th 
and the beginnings of the 13 th centuries, there were placed in 
the churches many tombstones flush with the pavement, that pre- 
sented the effisy of the dead in low relief. The respect of m 
men for tombs caused the believers hot to walk over these sto- 
nes; but if there was a crowd in the church, it was very diff- 
icalt to avoid strikins asainst these projections, howsver sm- 
all; hence men soon contented themselves with engraving on s 
stone slabs or bronze plates the entire fisure of the dead. 

We possess in Prance a very great number of these horizontal 
tombs in relief. It will suffice to sive here an example of 
them, found today amons those deposited in the nave at the en- 
trance of the church of 3. Martin of Laon (Pig. 91). The tomb 
is of black Belgian stone, and is that of a knight wearing the 
nilitary costume of the beginning of the 13 th century. His 
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46 
shield is vairy; the sculpture of the person is of the natural 


size and projects very little from the sground,slightly hollowed. 


Purther it is to be believed that these horizontal tombs, atl 
least duringcthe time between the death of the personage and 
the anniversary, was covered by a canopy of cloth. The form of 
those sculptured slabs is often that of a trapezoid, i.e., the 
stone is narrower at the feet than at the head. 


The pavements of our churches a% the end of the 15 th century, 


already were merely composed of tombstones laid side by side, 
and although afprodéstoassauantity of these monuments have been 
destroyed, so precious for the historical and archaeological 
studies, there still remain many. Severel of these horizontal 
tombs are even of sreat beauty of style, and show to what des- 
ree of perfection the art of design had risen during the midd- 
le ages. The best of them belons to the 13 th and 14 th centa- 
criss. 

The horizontal tombs of copper engraved or slishtly modeled 
were all cast. Those that we still possess in some churches 4 
are of stone, sometimes with overlays of white marble for the 
nude, of black for certain parts of the clothing or for the 
Sround. The incised line is filled with lead, black or reddish 
brown cement. The form of these tombs is too well known for it 
to be necessary to sive examples here. We shall cite amons the 
most beautiful those of the cathedral aiid the church Notre Dame 
of Chalons-sur-Varne, those of the churches of Troyes, of Bem - 
ne, of the S. Chapelle at Paris, etc. Gaignieres has left us 
drawings of several of those horizontal tombs from the abbey 
of Jamieges, and that were of enameled terra cotta. 

Frequently these horizontal tombs were decorated only by an 
inscription engraved on the border and an emblem on the middle. 
Abbe Lebeaf cites a certain number of these slabs placed in t 
the parish churches of the diocese of Paris, that had for the 
entire engraving a shield, an¢rossfor a chalice. The latter a 
are the tombs of priests. The tombstones placed on the tombs 
of Templars sgensrally bore no inscription, but a simple Greek 
oross, a shield, and sometimes an equilateral triangle. (Art. 
Temple). 1 Wen ceased to @ngrave the effigy of the dead on tonb 
slabs about the middle of the 17 th century. 
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47 
e@névrovenss on tomos, so precious for the study of costumes: th : 
that Ls why we sive no exonples here, vesides, those objects 
ere outside the domain of architecture. 


TOUR. Tower. 

Tn the old fortifications the tower is a work projecting from 
the curtains and forming a flanking sufficient for the use of 
guns. 

Tt would be difficult to so back to the first use of the tora- 
er as a defense. The tower is known from the highest antiquity; 
Asians and Greeks, Phoenicians and Btruscans, built towers to 
fortify the walls of their cities and fortresses. Those towers 
were Senerally erected on a square or rectangular plan, and e 
exceeded the level of the defensive gallery of the curtains. 

The Romans had received the tower from the Bbrascans and the 
Greeks, and after the epoch of the kings they flanked the curt- 
ains by means of towers sith square plans. Around Rome, under 
the ramparts of the empire, of the late time of the middle ages, 
are still found numerous traces of those works built of sreat . 
blocks of peéperins by the Tarauins. 

Still it is not rare to find Roman towers of a very ancient 
epoch, of circular plan and flanking the gates. At Arles are 
still seen on the side opposite the Rhone two bases of towers, 
that flank the sate, and that date from a very sgo0d epoch and 
are circular.in plan. These towers are 26.3 ft. in diameter 
and are spaced 42.2 ft. apart. The so-called sate of Ausustas 
at Nimes was flanked by two round towers. It was the same att 
the gates of Arroax and of S. Andre at Autun (4 th century), 
at the gate of Vezone (Perisueux), east of the old cathedral. 
Roman towers on a circular plan and flankins curtains are much 
rarer; some are seen on the western front of the ramparts of 
Antan, bat which belongs to 4& very late epoch: the same at Rome. 

The Romans also erected isolated towers outside the ramparts, 
a sort of advanced works that protected a weak point, the pas- 
sase of a river, and commanded the country. Those towers took 
the place of what we call detached forts; they were sometines 
connected by 4 vallum or earth wall with ditch, cither with o 
other towers or with the walls of the city. The edifice at Au- 
toa, to which is siven the name of the temple of Janus, appears 
to have bean one of those works, that formed the salient of a 
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48 
aide bridge-head, of an intrenche camp on the right bank of t 
ths Arrouxe 

When the frontiers of the empire were menaced, the Roman en- 
perors caused isolated towers to be built to protect the pass- 
ages and to support the adjacent peoples. 1 tike the feudal ke 
keeps later, these towers had no dooraays at the level of the 
Sround, but at a certain height, so that one was compelled to 
use a Ladder te enter. 2 The square tower of Autun just ment- 
ioned, seems to have had its door#ay elevated above the ext- 
ernal sround. 

Note 1.9.68. (Latin norte}.Ann. Hove. Book BXVLLILT. Shap. 2. 

Note 2.9.88. Thus were wut the Roman towers of Besishein 
at the junction of the Necker ond the Enz. 

Certain Roman towers were merely posts for observation. “An 
anbroken line of these towers starts from Beuvray and is dirsec- 
ted by Vielle ontagne toward the course of the Aron even to 
Decise by Goucy-la-Tour. The plain of Autun presents a similar 
line extendins along the mountain chain to the northeast beta- 
agtn the camps in the valley of the Arrouz, above and balow the 
city. It commences at the bend of the Arroux, on the right bank 
between Mont-Dru and Perriere, and crossins the basin of Autan 
on the highest points of the plein, ends at the valley of RBar- 
nay opposite the camp of the Mountain of Bar, so that none of. 
the towers composing this line ever lose sight of ‘each other. 
The memory of their beacons is preserved almost everyahere, 
either by name, or by popular tradition. The name of yontigny, 
Yons ignis, Mons Ignitus (mountain fire or paraing), has: remai- 
ned in several of those localities.” 

Yote 1.9.69. See Essoi sur Le systeome QZefLensif aes Rowoins, 
ertc., vy Fe. BulViort. p. 26- 

The column of Trajan shows us in its reliefs many of those 
towers of observationwith beacons, that permitted the concert—- 
ing of military operations during the night, and of watchins 
the movements of the enemy or the bands of pillagers durins the 
day. When the government approached its dissolution, the first 
symptom manifested long before the great final crises is brig- 
andage. The Roman empire iw its decline, but lons before the 
moment of its invasion by barbarians, "as wasted by brisgandase; 
armed bands were scattered not only on the frontiers of the en- 
pire, but around the éreat centres and even in the Gampagna of 
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Rome. The last emperors were properly occupied in healings that 
ulcer of the Sovernnent, that ended without succeeding in this. 
Gonstantine, Jalian and Valentinian, established in Gaul lines 
of posts on the borders, along the valleys near the frontiers, 
and around the grea cities. Those posts were nothings more than 
towers erected on ridges, nataral or artificial hills. We shail 
soon ses that this Roman system was longs observed during the ma 
middls ages. ) 

It is then proper first to distinguish the flanking towers, 
i,e., those attached to the curtains of a place, from isolated 
towers. 
| Vitravius explains how flanking towers should be established; 
“they mast,” says he, “ “project from the external face of ths 
gall in such manner, that when the enemy approaches (the curt- 
ain), he #ill be taken in flank by two towers, one at the right 
and the other at the left. The walls of fortresses must be pla- 
ced, not on @ square plan presenting salient angles, but gccor=— 
ding to a circular perimeter (or approaching that figure), so 
that the enemy can be seen from several points, for salients a 
ape defended with difficulty, and are more favorable to the be- 
sieger than the besieged. The interval between the towers mast 
be calculated according to the range of an arroa, 80 that the 
besieser may be repulsed by the casting machines operating on 
both flanks.” 

Note 2.p.62. Vitruvius. Book IT. Chop. 5. 

“Tt is necessary at the towers, for the curtains to bs int- 
arrapted by a space having a width equal to the diameter of 
the tower. So that the defensive galleries beings interrupted 
are only coanected by carpentry foot bridges, that are not 
fixed by iron cramps and can be cast down, if the enemy has po 
possession of a part of a curtain, thas rendering impossible 
the occupation of other curtains and towers.” 

«pogers must be built on circular or polygonal plans, for 
if square, battering rams destroy them mors easily by raining 
the angles. If circular, each stone forms a wedge and transfers — 
the shock to the centre, so that these towers better resist t 
the effort of the machines. But nothing equals the terracins of 
the ramparts of towers to give them a greater power t6 resist;?.” 

These principles are the same that are accepted in our days, 
exceptins modifications caused by the range of modern ensines. 
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50 
To see the enemy from several points, consequently to avoid s 
galients flanked with difficulty; always to place the assail- 
ants ander convergent fire; to arrange so that if a work be 
taken, this does not lead at once to the abandonment of others; 
to rely on the need of separating the works, such are the anc- 
hangeable principles of fortification. So far as we know, they 
sere established by the Greeks and Romans, practised during t 
the middle ages with marked superiority, singularly developed 
in modern times by reason of the use of cannon. In fact, from 
the round tower with short flanking and always having dead po- 
ints, to the modern bastion with its flanks and fronts, there 
is a long series of experiments, trials and changes. 

Norte 1.9.70. See Lo forrtificortion deduite de son histoire, 
oy Gen. Teiprter. Paris. 1866. 

The Roman tower on a circular or square plan (for whatever 
Vitravius taaght, the Greeks and Romans erected many square 
flankins towers), was open or closed at the back, i.8., at the 
inside of the fortress. If open, the defensive Sallery of the 
adjacent curtains vas interrupted at that opening as Vitruvius 
indicates. If closed, the salleries on the curtains required 
two doors to be opsned for enterins or leaving the tower, tot 
take the other curtains. In that case the tower formed an ob- 
stacle to the continuous passage at the level of the top of & 
the ramparts. The first of these are retrenched towers, proper - 
ly speakins, while the second are posts or little separate fo- 
rts, commandins the ramparts. 

Nhat proves that this system of retreiiched towers was by pre- 
ference practised by the Romans, is that we see during the mid- 
dle ages the use of this system persists in the cities, that 
have best preserved Roman traditions; while in the North, whe- 
re Norman influence early makes itself felt in the art of for- 
tification, towers are always closed, anless however they flank 
an external enclosure commanded by an in ernal enclosure. 

Ne shall then divide this Article intoz:- Planking towers, opén 
or closed at the back: Fort towers, replacing or dependent on 
keeps: Watch towers; Isolated towers; Posts, Signal towers, t 
towers 8% passes or bridses; Lighthouses. 

TOURS FLANQUANTRS. Flanking Towers. 

Planking towers established according to Roman tradition, 

that continsed in the West until the epoch of the sreat Norman 
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invasions, (at least mhen not dependent on gates), are general- 
ly solid to a certain heisht above the top of the ditch or the 
external ground, so as to resist the efforts of the attackins 
machines or 6f the sap; their flanking then commences only at 
the levsl of the defensive galleries of the curtains, and con- 
sists in oaite wide openings masked by movable mantlets of wiod. 
This first flanking is surmounted by the upper crenelated stony 
forming the crown and the second flanking. This upper story is 
covered by a roof, so as to shelter the battlements, or if un- 
covered, the roof is then placed behind the defensive sallery 
or flush with it. 

Here (Pig. 1) is a type of those towers of the end of the 
Roman empire, 1 open at the rear, but interrupting the defen- 
sive galleries of the curtains. 

Note 1.p.71. Visisorthic tomers of Csrcsssonne, towers of Au- 
tun, Cologne ond Pox, towers of Rome of the time of Eevisoritus. 
Platforms laid on the engaged beam A allow the passage from 
one defensive sallery to another, and to enter the second story 
of the tower on a level. This first story is placed in communt— 
eation with the third and with the battlements by wooden ladd- 
ars, A movable ladder is raised by a windlass and connects the 
floor of the second story with the ground of the internal mili- 
tary road. This part of the ladde# being raised and the platf- 
orms removed, the post suarding the tower could not fear a sur— 
prese: it is entirely isolated. Meanwhile it sees what passes 
in the city and can be watched. When the tower is occupied by 
the enemy, it cannot fight the military road, since the storis 
es of that are open to the road. The supply of projectiles is 

obtained by these openings on the military road, as our Fis. 
indicates. 

The tower is externally defended by openings made in the two 
stories and by the upper battlements. The wide embrasures in 
arched form are masked by movable wooden mantlets and swing on 
an axis. . 

The city of Carcassonne gtill possesses towers dating from t 
the pale of the Visisoths, constructed on this principle, exc- 
apt that the defensive gallery passes through the tower, that 
is pierced by doors at the level of the defensive gallery. At 
Garcassonne the Visisothic towers have covered battlements, 
mantlets for the upper openings as for the openings in the sto- 
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stories, and wooden galleries to allow men to reach the footof 
the defenses. 

Here (Fis. 2?) is the plan of one of these towers, 1 at the 
level of the defensive gallery. Below this level, the work is 
solid masonry. 

Note 1.pe78. The tower called of Four S. Kazoire. 

Fis. 3 shows the side of this tower with the section of the 
defensive galleries of the curtains. At A is sketched in place 
a frame of the defensive sallery; at B is the perspective de- 
tail of one of the corbels of the upper battlements intended to 
receive the axes of the mantlets, and at C are the projecting 
stones set below the arched openings to also support the axes, 
that permit raising or lowering the shatters closing these arch- 
es. Above the flcor placed at D is opened toward the city an 
arch, that allows seeins what passes in the upper story, aad 
facilitates the supplyins ef projectiles. This arch surmounts 
the closing #all c (see plan), and rests on the two piers H, I. 

Note 2-0-7383. Article Hourd. 

The auestion of the rapid supply of projectiles intended for 
defending these towers does not seem to have been examined aith 
sufficient attention. One will note that these towers of an e€ 
early epoch, i.é., that date from the end of the Roman empire 
till the last Carlovingians, are senerally of small diameter, 
and consequently could not contain a very larss supply of pro- 
jectiles, whether arrows or stones suitable to be thrown upon 
the assailants, that desired to approach the foot of the works 
and mine them. 

Assuming that a tower, like that presented here (Figs. 2, 3), 
be attacked at its foot. that miners protected by cats attack 
the masonry; the defenders can only repulse this attack by cas- 
tins on the cats from the defensive galleries larse stones or 
barnins materials to destroy them. If the attack be prolonged, 
ons can estimate She considerable quantity of projectiles nec- 
essary to have at hand... Tt was then essential to renew consta- 
tly, as today it is to renew without ceasing the munitions of 
cannon placed on the works, that sides sh to the defense of 
a point attacked. 

These towers open at the back lent themselves to continual 
supplies, for their diameter being small, it was the more neces- 
sary to replace frequently the projectiles employed for the de- 
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defense. Resides the attack not being serious, except when vety 
close, the point attacked defended itself without awaiting ass- 
istance from the adjacent works. All the efforts of the attack, 
and consequently of the defense, being thus limited to a very 
narrod area, the means of defense accumulated at the point at- 
tacked, and must be renewed with activity and facility. We sh- 
all see how this method of defense was sgradually modified acc- 
ording to the improvements made in the mode of attack. 

There is another observation to be taken into account. In the 
sorks of the end of the Roman empire, as during the Greek and 
Roman pericds, the towers have a considerable command over the 
curtains (Pig. 4); ~ this arrangement is very resgalarly obser- 
ved until about the middle of the 13 th century, bat then the | 
curtains rise higher: the command of the towers over the curt- 
ains diminishes accordingly. At that epoch it even sometimes 
occurs that these towers do not fulfil the function of flank- 
ing, and on lonser command the curtains. It is again the syst- 
am of attack that causes these changes. Wes shall have occasion 
to retorn to this subject. 

Note 1.0-7%75- GALLO-RoMan wossic, wuseum Of Corpentros. 

By examining the angle towers of the castle of Carcassonne, 
whose construction dates in the first years of the 12 th cent- 
ary, one can take an accurate account of the means of supply- 
ing the apper defenses of these towers, for the works are per- 
fectly preserved, the old carpentry alone being omitiesd. 

Pig. 5 presents the plan of the northeast angle tower, called 
of the Major, at the level of the ground of the court of the - 
castle. The round hall has a hemispherical vault, and is defa- 
ded by 5 slots that strike the bottom of the ditch. Fis. 6 si- 
ves the plan of the second story, at the level of the defensi- 
ve gallepy of the curtains. The slots that open from the hall 
to the namber of four, are not pisrced above those of the sre- 
at story, so as to leave as few dead points as possible. The 
vault covering this second hall is likewise spherical, and is 
pierced by a hole A or sound opening, that communicates with 
the upper stories. The third story is not vaulted but is cov- 
ered by a floor placed behind the defensive sallery.of the t 
tower. This third hall was only destined for the lodginhs of +t 
the post in the tower, and was not defended. Above rises the 
battlements with the defensive gallery and 4 wooden gallery. 
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5A 
(Fis. 7). To facilitate placing the carpentry of the roof, the 
interio: of the battlements is polygonal. The roof thus beings 
pyramidal with framing that forms the transition between the. p 
pyramid ofSthe cone. From B to 0 are assumed to be set the fre- 
mes of the wooden galleries. These evidently projected very st 
stronsly, for the two superposed holes left in the constructi- 
on to receive the trusses, indicate a system of ties with str- 
uts relieving the overhangs of the horizontal timbers intended 
to carry the floor. The section on the line a b of the plan of 
the ground story (Fis. 3) shows the arrangement of the two low- 
er halls pierced by slots, of the hall D, the chamber of the 
guard, and of the uppsr story, the post of the captain of the 
principal defense. The crane # vertically over the court of 
the castle allowed the hoisting of munitions to the top of the 
defenses, vithout its being necessary to carry them up the st- 
airs on mén’s backs. By means of 8 windlass placed at 6 and a . 
palley at & passing through the tiebeam of the principal truss 
of the roof, a. very considerable weight could easily be raised. 
Our section (Fis. 8) indicates this very simple mechanism. The 
bucket beings hoisted above the level of the floor of the gall- 
ery, the trap was closed, the windlass released, and the muni- 
tions were placed along the wooden gallery or in the upper hall; 
for one will note that this hall is in*’communication with the 
wooden defensive sallery by the openings. 

Note 1.p-78- Articrle Hourd, FM. 1. 

This hall beiné well furnished with stones and the salleries 
aith arrows and tiles, it was possible to cover the assailants 
with projectiles for several hours. The machicolations of the - 
Salleries also projected and were usually double, i.e., 2llow- 
ed stones to fall at T and L. waterials falliug from I bounced 
on the slope K and struck the assailants obliquely. (Art. Mach- 
icoulis). 

Pig. 9 clearly explains, we believe, the mods of hoisting om 
munitions. The man waits until the bucket is hoisted to the 
level of the floor before closing the trap and placing the pro- 
jectiles where needed. At A is traced the horizontal section of 
the Little double posts at the angles of the sallery, leaving 
between them a space for the planks covering the sallery. The . 
floor of the upper hall being 4.2 ft. below the sills of the 
openings of the battlements, allowed the storing of a consider- 
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considerable ouantity of projectiles, that the men posted int 
that hall passed as needed by the defenders of the Sallery, so 
as not to encumber the defensive gallery. Even during an atta- 
ek, men could hoist by the aindlass caustic lime, boiling pit- 
ch, ashes, that blinded the assailants. 2 (Art. Siege). One 
will note that this angle tower, like all those of the defen- 
ses of the citw of Garcassonne, interrupts the passage on the 
defensive gallery of the curtains, and thus compels the recog: - 
ition of the patrols at each turn. Besides, in these towers lod- 
ged the posts for defense, and each of these posts had to def- 
end a portion of the curtain. The tactics of the assailants c 
consisted in taking possession of a curtain in spite of the f 
flanking, aud thus passend inte the place. 

Note 2.0.78. As for netted Leod ond bDOWAind O11, those neans 
of aefense were o Little too costly to ve taken seriously. Be- 
eiaes the melted Leod fovlin’d from thot netsht would arrive Mm 
cooled Aarons, which would nort be feared much. 1% wos only exc- 
eprtrionarly thot wen hod recourse to this weane of defense. Sime 
ple boulders with o weight of 27.6 to 22.0 Vos. f.LUing froma 
hner_snrt of 65.6 ft. were the projectiles tc ormed nen with ormor. 

Then the posts in the towers shut themselves within, and it 
qas necessary to besiege them separately, which made possible 
an offensive by the garrison, that placed the besiegers in a 
very dangerous position. Yet from the middle of the 13 th cen- 
tury, it was desired to connect more the parts of the defense, 
and the heisht of the curtains was increased, thus renouncins 
the important command by the towers. In the last example that 
we present, the level of the defensive galleries of the curta- 
ins is at N; the command of the tower is thus very pronounced, 

This command is already less considerable at the castle of 
Aoucy, bailt about 1220, 4 fhe four corner towers of that cast- 
le are very remarkable, from the taofold point of view of con- 
struction and of defense. They are solid for the entire height. 
of the slope. Five stories rise above this slope; two are vaul - 
ted, two are closed by floors, and the fifth is covered by 2 
conical roof. ~ 

Note 1.9.81. T% 1S well understood thar there Vs no question 
of the structures of the vegianing of the 13 th century, due vo 
Bnguerrond. The curtains of the costre of Coucy were rotsed vb 
hisSher abovrt 1400 by Lovis of Orleons. 
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Note 2.0.81. For the system of construction of these towers, 
see Art. Gonstruction, FS. Vie 

The plans (fis. 10) present at A the northwest ansle tower, 
at the level: of the floor of the second story of the castle; 
at CO at the level of the third story, at p at the level of the 
apper battlements. 

The lower story is vaulted at the level of the sround of the 
court and has no slots: it is a cellar fro provisions, whose 
vault is pierced by an opening. The stairs only ascend from 
the level of the court to the floor of the fifth story, and t 
the story of the battlements is only reached by a wooden stairs 
(miller’s ladder). © At 6 are fireplaces and at 1 are privies. 
An opening left at the centre of the floors permits hoisting 
munitions from the ground story to the top of the tower on the 
defensive Sallery. The slots alternate so as to prevent possi- 
ble dead points. 4 

Yote 2.p.81. These stairs were extended to the Level of the 
roofs under Louis of Orleans. 

Note AepeB@i- Avt. Votrines, PIS. 1. 

The towers of the castle of Coucy present an interesting pec— 
uliarity, which is the transition from the wooden defensive 
gallery to the machicolations of stone. 5 Stone corbels replace 
the holes through which were passed the projectins timbers (as 
we have seen in the precedins example), that received the out- 
er defensive galleries established in time of war. These perm-— 
nent corbels then received the defensive galleries. ~ 

Yote B.P-B1- Arts. Ponjon, Fourd, yachicoulis. 

Note S.n.8y. Arts. Fourd, Porte (the Sorte Yoon at Coucy-ve- 
ehortecu. 

Rig. 11 gives the section (on the line a da of the plan 7) of 
this beautiful work. aesides the openings of the slots, the h 
halls of the fourth and fifth stories have a window in each, 
that lights them. Manitions were hoisted by a wiydlass placed 
in the hall of the fifth story, as shown by our Fis., aud were 
deposited on the upper floor in communication with the wooden . 
defensive galleries by means of covered openings. The defensi- 
ve galleries sketched at G explain the system of wooden defen- 
ses set in time of war on the permanent stone corbels &. The 
Level of the defensive galleries of the curtains beins at R, 
it is seen that the command of the tower over this gallery 
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vas already less important than in the preceding example. : At 
@ commences the wooden stairs that passes across an arch of ¢ 
the hexagon and ascends from the fifth story to the level of 
the upper floor, very solidly built to receive the weisht of a 
supply of projectiles. | 

Note 1.9.84. The upper part of the porttLements ts now destr- 
oyed, but is restored by the oi6 of enarsvings by Du Gercesu o 
ond by Ghotillon. | 

This structure it marvellowsly executed in courses of 1.3 to 
1.4 ft., and has suffered no alteration, in spite of the alter- 
ation of the pisces. The external slope descends to 26.3 ft. 
below the level K of the sround of the court. An external ele- 
vation taken from B (see plan), Fis. 12, completes our descrip — 
tion. The wooden defensive Salleries are placed on half the mr- 
corbels. 

These defenses of the castle of Goucy are constructed at the 
top of a precipice: their effect consequently eould be exerted 
only on a very short radius, shen the assailant sought to lodse 
himself at the very feet of the towers. 

Slots are pierced ii each story, rather to take into accounts 
the movements of the eneny than for shootings. It mas here neéec- 
essary tic oppose to attacks an obstacis, formidable by its ele- 
vation and by the defense at the top. In fact in three sides, | 
the castle of Coucy leaves between its walls anf the crest of 
the hill only a width of some yards, an external passase that 
could itself be defended. i, very broad ditch and the great keep 
protect the fourth side. 2 there was only a near and almost 
vertical defense. But the situation of the place often reauired 
then as today, to supplement the natural obstacle of a precip— 
ice by a range of fire as extended as possible horizontally, 
go as to annoy the approaches. This condition is habitually f 
fulfilled by low works, external flanking enclosures, dominated 
by the command by internal works. The very complete enclosure 
of Garcassonne in that respect farnishes us with arrangements 
of sreat interest. It is known that the city of Harcassonne is 
protected by a double wall; the external one has an unimportant 
command: on the contrary, the inner one dominates that external 
enclosure and the country. ~ Now the external enclosure was b 
built about the middle of the 13 th century by the order of S. 
rouis, ard is flanked by towers, mostly closed at the rear andi 
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spaced from 164 to 197 ft. apart. Those towers have bat little 
command over the curtains, and sometimes are even umited with 
them, are arranged for distant defense. Well eouipped with sl- 
ots, they project beyond the walls and receive projecting def- 
ensive sgallerics. 

HOLS VVoPeoBhe ATX. Sharteau. 

Hote B.p-Bke Arts. Architecture NiVirtoine, PLS. 11, Stese, 
Ps. 2. 

One of those towers is entirely preserved and presents an 
arrangement conforming in all points to what we have just in- 
dicated. Fis. 13 gives the plan of this tower at the level of 
the ground of the lists, i.e, the military road made between 
the two enclosures. Fis. 14 sSives the plan of the second story. 
The defensive gallery of the curtain it at A, and the towen d 
does not interrupt the passage. 

Mote 1.0.35. Tower called la Peyre, at thelleft of the barb- 
{Loan of the Sate Karbonne. 

The door B connects the defensive gallery with the sround s 
story by the stairs 9, with the second story on a level, and 
#ith the upcer défenses by the stairs &, The namerous slots are 
alternated to avoid dead points. Fig. 15 presentssthe plan of 
these upper dsfenses, the wooden gallery being assumed as pla- 
eed at R. The battlements are widely opened at G to allow sup- 
lies and so that the work cannot be defended against the inner 
wall, that further possesses a very important command. In teme - 
of peace, the circular space H alone was covered by a permanent 
roof. The roofs of the defensive galleries placed in time of a 
mar covered the inner and outer defensive galleries X and b; 4 
nide hood protected the opening G. The section made on the 
line a > of this plan is presented in Fis. 15 At M is sketched 
the profile of this entire sork with the ditch, the crest of 
the counterscaro and the ground forming the slacis. One sees 
how the slots are arranged to cover this glacis with saeeping 
projectiles, and the crest and foot of the counterscarp with 
plunging projectiles. As for close defense, it is provided by 
the machicolations of the defensive Salleries, as one sees at 
5, Fis. 17 gives the elevation of this tower from the inside, 
the defensive gallery beinés placed anly on the side Re 

If the assailants succeeded in obtainins possession of this 
aork, they foand themselves at 66 ft. from the footrofathe in- 
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inner sall, shose towers were closer but projected less front 
the curtains, presenting a front with manw short flankings. F 
Fram the top of that inne enclosure, whose height is 49.2 ft. 
above the covered way S, it #as not difficult to set fire to 
the roofs of the towers of the outer enclosure by means of in- 
cendiary projectiles, and thus make its occupation impossible, 
the more 2s these towers did not defend themselves from the 
military road of the lists. 

With the castins machines anf the means of attack of that 
epoch, one could not adopt a better defensive combination. Thus 
the towers sere solid bor the height of the slopes coverings the 
natural rock, and could not be ruined by mining. Well pierced 
by slots, they cast divergent projectiles directly to 200 ft. 
fron their circumference. To attack them, it was then necessa— 
ry to undertake 2 series of works, that required time and mam 
men: while to defend them sufficed a less numerous post. A work 
of this extent could lon¢ defy attacks with 4& capitain and 20 
men. 1 Tf the attack were very close, the lower slots became a 
aseless, and then the 20 men distributed on the wooden saller- 
ies covered the assailants with a storm of projections. We h 
have stated elsewhere (Art. Architecture Militaire) that the 
besiesers rather directed their systenatic attacks against the 
curtains, than against the towers, because the curtain possess - 
sd less means of defense than the towers, and that it was more 
difficult for the besiesed to fortify them. But it is unnecess - 
ary to say, that ts take a curtain, it was first essential to 
destroy or mask the flankings by the adjacent towers. 

Rote 1.p.88. BVEHt crossbow wen in the two bowetcstories eas- 


Vy serve 16 slots. @ wen, 
One attendant in eoch story 2 WOW. 
BVSn% crossbow mem in the Sollertes @ wen. 
Tro attendants for the wnochicoletions 2 men. 
& coptain Of the tower A Won. 

Totov 21 wen. 


The externo\ wolls of Yorcossonne hove {4 towers, assumind 
eoch to be Suarded vy on overage of 20 men, woking 220 wen. 
Roeenty wen in each of the three vorbicans 60 wen. 
One hundred wen to serve the currtoins ct the points of 
sttock 100 wen. 


The enternel wolls comprise 24 towers averasins 20 wen 
206h A@Q wen, 
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For Sate Norbonune SO wen. 
To Suard the curtoins 490 wen. 
For garrison of the castle 200 wen. 


AGAANE 9 captain for esch post 004 tower, according’ 
to custon : 


Ke ovtoin o total 42290 wen. 

This nuaber ts wore thon suffictent, since the two walls 0 
nor hove to be AefLended simultaneously, ond the Suard Sn the 
Taner encbhesure could send detachments to defend the external 
eacvosure, or Tf thot hod fallen into the power of the eneny, 
Vis defenders would toke refuse behind the inner enclosure. 
Besides the besiesers would not ottack ali parts ot the same 
time. The perimeter of the externo\ enclosure veind ASS3 Tt. 
vasiae the Gitches, then avout one mon to 3.3 Ft. of Lensth 
must ve counted to form the Sorrison Of Oo city Fortified Vike 
the city of Sorcossonne. 

Nbile the towers enfiladed the curtains, men could scarcely 
bring the cata and rollins towers agains: these curtains. Thus 
althoagh it did not conform to tactics to send an assaulting 
column against a tower, -- and the rollins towers were only a 
means of throwins an assatltins column on the curtain, -- it 
aas always aecessary for the assailants to nullify the dsefen- 
ses of the towers on the flanks, before undertaking anythins 
against the curtain. 

Bat admitting that the sooden galleries of the towers had 
been destroyed or burned, and that their defenses had been 
reduced to the slots of the lower stories, that the rollins 
towers were near the curtain. the defensive gallery of the 
curtain was always elevated above the sround inside, and the 
assailants throwiaé themselves from the rolling tower on those 
defensive Salleries were taken in flank by the defenders, whe 
galliesd from the adjoinins towers as from forts, at the moment 
of assault, as 2 provision for this occurrence, although the 
towers intercepted communications between one defensive salle- 
ry and another, these toners had doors openings directly on th- 
ese defensive galleries, permittins the posts in the towers to 
throw themselves on the flanks of the assaulting column. 

Here (Pigs. 18) is one of the towers of the external wall of 
Oarcassonne, built by S. Louis, which exactly fulfils this pro- 
Spamme. This is the tower on the north front, called the Port- 


ace e mott xigisuss: — peel od ie SA: pete 
aged ous zpisdag edd , geizesiny eyis 


ripe ead isalke: seins evianstsh sedgis eat 
oes d edd” abiata weeeng 220 of rede edt 03 Botbnetesh est 
| itode ond, edd 7007107 «k autets edt yd nexo? pat to etn 
ratty A. existe Senietat a8 yw sediebos Setoensce. c1a f tue 
m te eat. end? wienod. edd. to. [ise oct. So eusadolsd eff ai 
| 19 teosih ak esols etree bas A eeinota ons ee ni Leieog 
gansiaed est. tT ‘seelaelian Sytensieh ont edt dtin aoite 
y pdt baw eolselias geboow sae iosteahs4 bechepachil 
‘i. Hevad. yedd dadd. oveiled usd ti fos ,etasne iy 
o edt ¢inenes of. dqsetia yosd bus aidinaetebai 
sbedeiidetes sineg out yt anald at Fevieoes. evs 

fon ELuoe fetes cllase galed dotdy jestaote 
eben 76 .eterotdd~onote ed% noid eslisset ots 
anol § netsetias aghoor. to toed sad teictad 
Bote moss. aeizel Ist eviane tos ow sai ic ofes 
. ay 3 ead Rt. Se. fan? sea. et Si: el@l: 289) tonasznat 
; eal oct (alg gat So) b etkate ead So dsdd °F ine. .o- atte 
toptlt ‘6, Boose .? tenotdotsn 8 yd hebneled ci acct 
eat efoercoo foidiw eriede. edd. eoonemnoc “a 3h .eqete 
<8241,atneveca oe de baos lg dties to soysl A 8 Bo. A Be 
edt vd Aoowiedtifbe: wislieg astoon odd ot dea. od bfoes 
29%, este easel bea’ edt at Baiseclacemoo moti ,te 
bs or oe ek bose & Redtots. 


ge <P ne etd a elit 
sig sibee ont ods goat 


lo tore peek. ead 


i 


Ae of Pa 


ive > LAY b> 


61 
Rouge (Red Gate). This to#er has two stories below the battlen- 
ents. As the ground rises sensibly from a to b, the two defen- 
sive galleries of the curtains are not on the same level; the 
gallery b is 9.8 ft. above the gallery a. At A is traced the p 
plan of the terrace; at 8 on the level of the gallery d; at co 
on the level of the battlements of the tower, that saceps the 
battlements of the curtains e. One sees at d the door that des— 
cends to the lower story A, and st e is the door that opens m 
the higher defensive gallery, communicating to the second sta- 
irs descending to the story B. One passes outside the battlen- 
ents of the tower by the stairs g. Further the two stories Aa 
aad B are connected together by an internal stairs h h”, made 
in the thickness of the wall of the tower. Thus the men were 
posted in the two stories A and were alone in direct commanic- 
ation with the tao defensive galleries. If the besiesers have 
succeeded in destroying ths wooden salleries and the upper bat— 
tlements, and if they vdelieve that they have rendered the work 
indefensible, and they attempt to assault the curtains, they a 
are recsived in flank by the posts established in the lower 
stories, which being easily masked, could not be overthrown by 
projectiles from the stone-throwers, or made uninhabitable by 
burning the roof of wooden galleries. A longitudinal section 
made of the two defensive galleries from ¢ to d shows that ar- 
rangement (Fis. 19). It is seen that e’ is the door of the st- 
airs e, and a’ that of the stairs d (of the plan). The last 4 
door is defended by a watchtower f, reached by a flight of 6 
steps. At h” commences the stairs which connects the two stori - 
es A .nd 8 A layer of earth placed at K prevents fire, which 
could be set to the wooden gallery and*therroof by the besies— 
ed, from communicating to the two floors that cover these two 
stories A aud B. 

Pig. 20 gives the section of that tower on an axis perpendie- 
ular to the front. At a” is the door opening on the stairs 4d. 
The wooden galleries are placed at m. At p is sketched the pro- 
file of the precipice with the extension of the lines of fire 
from the two rows of slots of the stories A and B. 

Tt is onnecessary to state that the wooden salleries sweep 
the foot ofof the tower. 

A perspective view (Pis. 21), taken from the military road b 
betwsen these two enclosures (point X of the plan), will illus- 
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62 
illustrate the internal arransements of this defense. Supplies 
for the wooden galleriss and the defensive galleries of the to 
tower are made by opening c (of the plan Cc), by means of 2 ho- 
ist and pulley, as shown by the perspective sketch. 

Here the tower commands only one od the defensive galleries 
(section, Fis. 19). At its construction under S. Louis, it com- 
manded both defensive galleries’? but under Philip the Bold when 
the defenses of the city of Carcassonne were terminated, the 
heights of some curtains were increased, which do not seem to 
have been commanded by a sufficient height. At that epoch the 
battlements G were placed above the old battlements H withoat 
taking the trouble to demolish the latter, so that externally 
these first battlements 9 remain enclosed in the raised masonry. 
In fact, the external ground rises like the military road fron 
a to b (see plan), and the ensineers believing that they should 
adopt a aniform command of the external curtains, both for ths 
outer and the inner walls, all these heights were made resular 
at about 12385. It must also be stated, It must also bs stated, 
that at this epoch they rarsly save to the towers ay important 
command except at ths angles of fortresses, of at some places 
ghere it was necessary to observe the exterior. 

Ror the great fronts, the flankins towers do not command the 
curtains, and this arrangement ie observed for the sreat south 
front of the internal wall of garcassonne, rebuilt under Phil- 
ip the Bold. 

The city of Garcassonne is an inexhaustible mine of informa- 
tion on the art of fortification from the 12 th to the 14 th 
centaries. Phere are not found scattered frasments much alter- 
ed by time and the hand of man, but an entirety coordinated 
aith system, nearly intact, constructed of strong materials by 
the rkilfal enginsers of the 12 th and 12 th centuries, as be- 
ins a military point of very sreat importance. When Carcassonne 
was compresed in the royal domain under Seuhouis, that place 
at a point distant and badly connected with the possessions of 
the crown, became a bridsSe-head protectins a notable part of 
Languedoc: against‘ Arragon. 

All the defensive arrangements still found in France and da- 
ting from this epoch, have not the unity of conception and the 
value of the fortifications of Garcassonne. Hence it will be 
anderstood why we have chosen by preference our examples in 
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63 
that place of war, that happily today by the efforts of the gav- 
ernment and the enterest that the people of Carcassonne took in 
that fortress, unique in ferope, is preserved from the ruin t 
that so long menaced it. 

The arrangement of the last tower of the external enclosure 
just given by us is such, that this work could not defend itself 
asainst the inner wall; for aot only is that tower dominated by 
far, bat is nothing of a defense inside. 

All the works of this outer enclosure are in the same situat- 
ion, although much varied in their arrangement by reason of t 
the nature of the Sroand outside, and the needs to be satisfied. 
There is only one point where the external wall is connected to 
the internal defense by means cf a toser built across the mili- 
tary road, which separates the two fronts. This is a work on 4 
rectangular plan, placed as a watch-tower, flanging at once the 
external curtains aad the lists (military road) and the intem- 
al curtains: allowing one ta see, without leaving the inner de- 
fense, the ascent at the gate from the Aude, all the front as 
far as the western salient of the place defended by two sreat 
angle towers, and the part nearest the saburb of the barbican. 
This tower, called that of the bishop because it overlooks the 
episcopal palace, is an admirable work, built of beautiful hard 
sandstone with bosses, and belonging to the works completed a 
under Philip the Bold. ' 

Note 1.9.95. See the Seneral plan of the city of Gercassosne, 
Art. Architecture HALirtaire, and the Archives of the nonunents 
Hisrtorigues. 

Here are the plans of the different stories (Fis. 22). At A. 
on the level o the lists or military road between the two wa- 
lls, the battlements of the external enclosure being at a and 
ths curtain of the inner enclosure at be -- The second story 
is traced at Be From the terrace of the city, this story is 
reached by the stairs 4, which ascends to the two upper stor- 
ies. The plan C sgives the story of the battlements with its f 
front wood gallery e. The defensive gallery ¢ connects with 
the gallery h by passing through the door i, and ascendins se - 
eral steps to reach the level of the hall k and descending ag- 
ain by the screw stairs. Two machicolations at m and n (see 
olan 8) command the two branches across the military road. 

is. 23 Sives the section of this work made on the line o p. 
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64 
The level of the lists is at A, the level of the ground inside 
the city being at B. pesides the two machicolations pierced in 
the archivolts of the passages P, in time of war wooden galler- 
ies were established on the third story above those arches, as 
indicated by the sketch D and the profile d; galleries to whith 
the openings C gave access. A wooden gallery placed at & on & 
the front of the tower commanded its foot and flanked its ang- 
les. The profile PF sives the section on the internal curtain, 
the lists and the external curtain. All stories are connected 
by openings pierced at the middle of the cross vaults. These 
openings permit supplyins the apper stories with the manitions 
necessary for servings the galleries. 

Pig. 24 presents the perspective view of this tower outside 
the external enclosare with the wooden galleries placed every- 
mhere. Tt is seen that the slots of the battlements have their 
field of fire below the galleries, which permits two lines of 
erossbou men or archers to defend the works, since the galler- 
ies have slots above the machicolations. The corner turrets are 
octagonal, afford a divergent fire, and are flanked by the slots 
in the sides of the galleries. This tower has the advantage of 
enfiladins the militars road between the two enclosares, ef at— 
ting it off entirely at need, and of possessing flankinss of 6 
the scarp and of the external enclosure. Perfectly preserved, 
built of unchangeable materials, it could be utilized by means - 
of works of small importance. 

All the works undertaken at carcassonne under Philip the Bold 
have a remarkable character of strength, and indicate profound 
knowledge of the art of fortification, having regard to the m 
means of attack of the epoch. The flankings being near, it is 
impossible to combine them better. The garrisons were then com- 
posed of men of all sorts, lieges and mercenary, and it was ne - 
cessary to mistrust possible treasons, These towers were indep — 
endent forts, intercepting passage alons the defensive galler- 
ies and even on the lists, as seen in the preceding example. 
Gach being commanded by 2 captain, the surrender of one did mi 
lead to the fall of the others. The citizens could not ascend 
to the defensive galleries, which had 4 considerable height a 
above the terrace, and only communicated with the ground insi- 
de by very rare stairs Senerally passins through posts. fivery 
atteapt at treason became difficult and doubtful, because it 
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aas necessary, either to take many persons into confidence in 
the means to be employed, or that it should remain isolated, 
therefore being promptly sappressed. 

Sometimes the defensive gallery of the curtain extends around 
the flankins sork and contains a post; but then the tower has 
all the character of a fort or little keep possessing its meas 
of defense, for effensive return and retreat, beias independent. 
Several towers of the internal walls of the city of qarcassonne 
are conceived on this system. One of them, the so-called tower 
3, Hartin, is well preserved and clearly explains this arrange- 
ment to us. 

Built on the south front near the postern of S. Nicaise, the 
tower S. Martin rises 32.0 ft. above the military road of the 
lists and’ 30.9 ft. above the ground in the city. Tt has two loa- 
ar yaakted stories, and two upper stories below the roof with 
an intermediate floor at the level of the wooden salleries. Pigs. 
25 gives at A the superposed plans of the two lower stories, @ 
and at R the supenposed plans of the two upper stories. Examnin- 
ing these plans with some care, one observes that the eylinder 
of masonry is thicker aa the outside than towargs the interior 
of the city; in other words, that the circle of the interior 
is not concentric with the exterior of ths tower; that this 
external front is reinforced by a spar or projecting beak @. 
This spar and the greater thickness given to the masonry result 
in neutralizing’ the effects of the battering ram, and place the 
a .sailants under the direct fire from the adjacent flankings. 
(Arts. Architecture Wilitaire; Porte). One enters the tower f 
from the city by the door P, and the straight stairs ascending 
to the second story. From this second story, by the scren sta- 
irs one descends to the lower story and ascends to the apper 
storiéss. 

The battlement story, and that can be equipped with wooden 
éalleries, is in communication with the defensive gallery and 
the curtains by the tao doors K and L. This gallery extends ar 
around the upper story on the side next the city at G. A sect- 
ion made on a b (Fis. 26) permits easy understandins of these 
arrangements. The story A contains a fireplace and is lighted 
by a windos F looking on the city. Wooden galleries were pla- 
ced at I according to custom. The slots of the two lower halls 
alternate aS indicated py the plan. 
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Note 1-9-1901. The slots of the Sround story sre hotched, Vike 
the door Leadin’g from thot story to the screw stairs. 

This work and the precedias belons to the structures of Phil - 
ip the Bold, and consequently date from the last years of th 
12 th century. 

Sometimes at that epoch to extend the flankings of the towers, 
there is given to them in plan the form of a pointed arch. 

On this plan are built some of the towers of Loches. 

Note 2eHei1die AV. Avohitectursa HiLitorire, FAS. 24 bis. 

The great machines for attack were then perfected: there were 
opposed to themyvalls built solid withoeat stone, thick merlams, 
@efensive galleries baikteaf great timbers: several vaulted sto- 
ries wers arranged to protect the posts from projectiles thrown 
in @ carve. They sometines returned to the square tcwer as hayv- 
ing longer flanks and fronts, that sere protected by strongly 
projecting wooden galleries, and soon by stone machicolations, 

The toners of Aisues-yortes were built by Philip the Bold and 
are rectangalar in plan: the same plan was adopted for the sre- 
ater part of the towers of the walls of Avignon. It mast be st 
stated that an entire front of these ramparts was arranged ami-— 
er Pope Innocent VI by Jean Fernandez Heredia, commander of ¥ 
Malta, and that the arransements then adopted were suééessively 
followed from 1350 to 1344. 3 Most of these towers project very. 
far from the curtain, whose defensive gallery passes behind t 
them or is interrapted by the sides. further, these towers are 
generally open at the rear. 

Kote 2.p.101. Bost of the wilitary works of the orders of % 
the Temple ond of yoltoa present saquore toners. (See Eesoi sur 
LO dowo fronc. en Syrie pend. Lo woyen she, vy EB. G. Revue 1888. 

Ris. 27 presents the plan of one of those towers of Avisnon 
in the ground story. A stairs &, closed by a door, permits one 
to ascend to the second story, (Fis. 28), which commanicates by 
two exits with the defensive gallery of the adjacent curtains 
Gand 8. A second sorbelled stairs ascends to the upper story 
with battlements (Fis. 29), pierced by machicolations. As one 
can see, this tower is only defended from its top. The persp- 
ective view (Fis. 320) taken from the city side, completely ex- 
plains the system of defense, and iydicates the means of access 
to the two storics. Open at the rear, it cannot be remarded ar 
an independent fort at need; pet the defensive sslleries of the 


| 2 erect PaPoue Se gua -anietrns 
et  ebtessg seus Jenistze ef] sayivuisiv 
at ts “eae bea getehasteh Yo aedecn tess yrsv 
ise | ae ee S882) 3 4 Pnost eft patetoretes 
4 sad Boiytiscot. ud qeidie fossad ent bneteb of si 
yy es org batqqoih qd. yeene edt batrledessve yd 16 
4 t te SIbbth eae gi henseo enditelootdosa tass5 ans 
onset 6d of Yood sd¢ temsces srsq of .yi0de beoose ois 
die @ Gen Si Sid ,exasteh Yo refaye eAd rested vods oF 2. 
print As s00lt e42 heratiedd hte osege e090 247 42 
aa ame tees SS yiete. bnsows sat Yo basers s43 fas 
aed new yrodaso fd MP ode to eibtia edd de ybkseals 
| Baaroal & Spd fad comias seeds aavexckh .cosngo Yo cea 
checin o aoeere ton Bisco tre (OR029 ssoorism bra 
* (2 Sosidd sedtes Gi seve [yraoese 
enoeaee “\eseneadd-snote <8entgne efeis tesip blo edt 
ORES g F.08S Solisiow elisd escta Seigeso .atetondsa 
: En sYacor 2428 -efodetsd 2 fi e168 eealicnos 
#80. aslitostorg pa? ‘.yoollii«® Yo seceto seat? 
“om i “pedu tostts cs etrhoty giao fises santdoss 
y ator ent no 4eddie .Liet bas dseanteb 243 
S don Rib et davediie .niieesnd of .eenefo odd 
ae ‘680 of heateisaq fae ,esnidore as" seedy Teo 
“med? feosiq ef adn bas ,meds bevoloms senigecce 
B edd esilexonel cf deena ean tied <eROIs TCTs 9457 
ik ghaien ed aetee Bei tiast o7G" fe etitnens ed? 
ERE et : =" eeanod 
eu | one ye eh tuew *xtlozous ¥b) DAA? 4Ol.q. 2 ston 
spor atose saoo oF ynogROD Bid a) SoaDTe To SHIOs s4t Lio bao 
os od. : ages: Le ‘betstesa bro ,sndtsouk af at #0330 fo ytis ed? sx 
Fe 9 att bac nodeaog. fo sdub sav .y7797 Yo oxuh eA? 
. pees: wor) ssatine. foes ‘bsJver bro tituars oc oF 
tte bao eereeeye bius 94% states ‘bso0J¢ bao (faox 
? j) " $fonssa° vot erottorn 7349 097% saaorre 
ce sfitontong 02 ee e4ee eeanstah sat AT 
a oak. “sooskane “ied? eviaie 
ea ay Sortonmeed ascbedsces séT 
vs . eit te fod ,eotsi 


a3 2 os = bat Swim 
fou : con aiaana . 


a a " + Ba ay ae wy byte. > 


Mrs 


a 


67 
curtains are interrupted like the Roman towers mentioned by V 
Vitraviuse Its external area permits assembling on its top a 
very éreat number of defenders. If the assailants sacceed in 
undermining its front at % (Fis. 27), it wouldsstill be possib- 
le to defend the breach, either by fortifying the rear front, 
or by overshelmins the enemy by dropping projectiles throush 
the sreat machicolations opened in the middle of the floor of 
the second story. We have assumed the roof to be removed, so 
as to show better the system of defense, but it was placed ov- 
ar the apper space afid sheltered the floor of the second story 
and the sround of the sround story. 

Already at the middle of the 14 th centary men began to make 
ase of cannon. However those cannon had but a small calibre a 
and mediocre ranges, and could not produce a serious effsct on 
masonry, even if rather thin. 

The old Sreat siese engines, stone-throwers, mansonels and & 
trebuchets, casting stone balls weighing 220.5 6p 330.7 ibs and 
sometimes more, in a parabola, were more formidable than the 
first pieces of artillery. The projectiles cast by those great 
machines coald only produce an effect shen they passed above 
the defenses and fell, either on the roofs of towers or within 
the places. Du Gaesclin, although he did not make very auch use 
of these war machines, and preferred to make a sudden attack, 
sometimes employed them, and when he placed them in battery be- 
fore a fortress, this was always to demoralize the sarrison by 
the auantity of projectiles by which he covered the streets and 
houses. 

Note 1.p.idh. Sand (au Guesclin® went his woy oad his terturn, 
ond ol\ the Loras of Prance in Wis company, to come asoin befo - 
re the city of Usson tn Auvergne, and wesieged Wt, and there 
ahe duke of Berry, the duke of Bourbon and the constable caused 
to be vrowshnt and hauled sveort engines from Rion and, from CLer - 
mont, ond placed vefore the sard fortress, sand with oll that to 
orronége rent preparations for sesaurt.” (Froissart. Ghron. 229). 

Tf the defenses asre very hish, the projectiles could only 
strike their surfaces directly, and could not injure then. 2 
The tooubadour Cuvelier in the Life of Bertrand du Cuesclin re- 
lates, how at the siege of the castle of Valosues, at each st- 
ones cast by the engines of the besiesgers, & man of the guards 
wiped the stones with a white napkin in derision. He aiso takes 
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care to tell us in the same passage, how the garrison covered 
the terraces with manure to prenent the effect of projectiles 
thrown in a curve.(Old French poem). 

Note 2epeiOh4. OVA French poem. (Uo Vie voillont . Bertran de 
Guesclin, vy Suvelrter, troubadour of the 14 th century. verse 
53076 0% sea). 

The Sreat power thea given to the machines compelled the mil- 
itary architects to increase the heights of towers and curtains. 
But if necessary for a place coverings a sreat area, these cur- 
tains could not be siven a very sSreat height sithout consider- 
able expense; thas ander Charles V new arrangements were made. 
Tatil then men had but exceptionally thousht of terminatins t 
towers by platforms suited to receive machines. These machines 
aere placed in position on platforms of scood constructed inside 
along the curtains, or even on the ground behind them, when th- 
ey had but a small height, or asain alongs the lists, when the 
places had double walls, so as to keep off assailants. But when 
the first wall was taken, there was no longer anythins bat a 
very near defense, and then the casting machines became useless, 
and the wooden galleries or the machicolations sufficed. 

Onder charles V, let us say, men modified the old defensive 
arrangement. They already possessed small guns, which permitted 
Lengthening the fronts, and consequently making the flankings 
more distant. Men had recognized that short fronts had the inc- 
onvenience, if the tao adjoining flanks had been destroyed, of 
concentrating the assailants and presentins only an obstacle of 
small length, against which they could accumulate his means.of 
attack. Thus it was always against these short curtains bets- 
sen tao towers, that the last operations of a siege wsre conc- 
entrated, as soon as had been previously ruined the upper de- 
fenses of the towers by fire, if they consisted of nooden sall- 
aries, or by Sreat projectiles, if those galleries and machico- 
lations were faced with masonry. About 1250, the curtains sere 
made longer: the towers were spaced fartber apart and occupied 
a greater area, sometimes had straight flanks, i.¢., these to#- 
srs were bailt on a rectaiusular plan, and were croaned by plat- 
forms. The castle of Vincennes is a fortress type conformed to 
the new arrangement. Phe well known plan of the place § prese- 
nts a great parallelogram flanked by four rectangular towers 
at the angles, of one (gate) toner also rectangular and at the 
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middle of each end, of three square towers on one lons side, a 
and by the keep with its enclosure on the other. 

Note 1.p.i10G. Art. Avohitectura yilitoaire, FAS. At. 

The curtains are 323 ft. longs, which exceeds the limit of the 
old flanked walls. 

The angle towers are so placed that their flanks are longer 
at the ends of the parallellosram than at the sides, so as to 
better protect the sates. 

Here at A (Fis. 321) is the plan of one of those angle towers 
in the ground story, i.c., at the level of the Sround of the 
place. Great buttresses resting on a slope rise to the upper 
cornice, which is merely a series of wide machicolations. The 
theese stories were vaulted, and on the last vault rested a st- 
one slab platform, very suitable to receive either sreat mach- 
ines or cannon. A parapet protects the crossbow men. At Bist 
traced the plan of this platform. 

Ris, 22 Sives the elevation of this tower on its longer side 
ith the adjacent curtain. One recognizes here that about the 
second half of the 14 th century men returned to a considerable 
command of towers over the curtains, vith the evident intention 
to utilize that command for placins machines of lons range. The 
apfer vault was covered by a thick layer of stone dust 1 under 
the stone slabs, and resisted all projectiles thrown in & curve, 
assuming that these nraieetites annld rise sufficiently high 
to fall on the platform. 

Note 1.-p.i108. This Ycoran® Ve the dust produced in stonecutt- 
ing, ond thot ie sorthered aon the yord. 1% wos much used during 
the widdle ofes to cover vaults, that 1% wos desired to protect 
from prajectites or fire. 

The tower only defended itself entirely from the top, either 
by fixed machines, or against close attack by battlements and 
machicolations. . 

Note 1.9-199. These Lowers were razed to the tops of the cur- 
&oins in 1814. (See the Varse endsrovings of Tsroel Sylvestre, 
Les plus excellens bostiments de grance, etc). 

Tt is enrious to follow step by step from antiquity this con- 
stant movement of oscillation, that in works of defense somet- 
imes causes men to sive to towers or flankings a command over 
the curtains, and sometimes reduces this command and razes the 
tops of towers to the level of the curtains. Again in our days 
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these oscillations make themselves feltin the art of fortifica- 
tion, and YVauban himself at about the end of his career hadr 
retarned to commands elevated on bastions, after having recon- 
mended flankings on a level with the curtains. 

Tn fact, whatever the range of projectiles, that is only ar 
relative question, since the conditions of fire are equal for 
the besieged as for the assailants. If the elevated commands 
are suppressed, the assailants are exposed at a smaller dista- 
nee, and they are permitted to commence near their works of 
approach: if one increases this command, greater facility is 
given to the artillery of the besiegers. Thus we see during t 
the middle ages and principally since the adoption of cannon, 
that the systems succeed each other and vary between the two 
principles. Besides a difficulty arose formerly as it rises 
today. . 

Note 2-108. In Our Lime we Hove seen German Fortification 
return to elevated commends, to towers with vostions. 

The trace of a place in horizontal projection may be ration-— 
al, and not be so because of the relief. 

"ith elevated commands, one can see the country afar, bat = 
anfilades the ditches and scarps by a plunging fire, that does 
not produce the efficient effect of a sasepink fire. Tt is then 
necessary to combine these two conditions. ; 

Ne shall soon see how the last military architects of the md- 
dle ates attempted to solve this twofold problem. The castle of 
Vincennes, for the time when it was erected, is no less au at- 
tenpt at this, all shose importance has perhaps not been appre- 
ciated. The architect constructor of the defenses has claimed 
to pelieve his towers from the effect of parabolic fire by si- 
ving them a considerable heisht, and he has claimed to utilize 
this command, then unusual, for the fire of the new guns and 
the Sreat perfected machines, such es mangonels and trebuchets. > 

Note a.pe1O%. Article Ensin. 

Under the reign of Charles V ons finds nowhere in France, Ib- 
aly, England or Spain, a second example of the arrangement ad- 

opted for the construction of the castle of Vineennes. This is 
an isolated attempt that ye not followed: here is the reason; 
then (from 1345 to 4370) 1 men scarcely began to employ cannon 
of very small calibre, or short iron mortars, hooped and saita- 
bhe to throw stone balls in a carve, just as could machines 
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ith counterpoises. Men 4id not believe that the new artillery 
would replace a century later those cumbrous machines, but wh- 
ose fire was very accurate and with terrible effect ap to 4 
range of 492 to 656 ft. The cannon employed about the end of t 
the 14 th century in places consisted of wrought iron tubes a 
and threw balls of 2 ot at most 3 lbs, or even round boulders. 
These engines replaced with advantage the great crossbows, and 
sould be placed in battery behind the merlons of towers. There 
was then an interest in increasins the heisht of these towers, 
for the direct fire being weak, the more it was raised, the m 
more it could damage the besiegers. Besides, as we have just 
stated, it was important to relieve the tops of these towers 
from projectiles thrown in a curve by the old machines. The ¢ 
curtains came relatively to have but a small heisht, so as to 
post crossbor men, who shot their bolts point blank up to abo- 
at 200 ft. The machines and cannon on the platforms of the tow#- 
ars coversd the country with sreat projectiles in a radius of 
456 ft, and thus keeping the besiesgers at 4 distance, the cur— 
tains were protected up to the moment, when by the aorks of ap- 
proach, the assailants reached the crest of the ditch. In this 
last case the crossbow msn of the curtains protected then from 
approach, and those on the towers took in flank the assaulting 
columns by 2 plunging fire. But although the progress of cour- 
se wag slow, still at the end of the 14 th century besiesins 
armies commenced to place mortars in battery. These being cov- 
ared by embankments and sabions did not have to fear much the 
rare engines placed on the tops of the towers, but concentrat- 
ed their fire on the relatively low curtains, dismantled their 
parapets, destroyed their machicolations, rendered the defense 
impossible, and the besiesers could then proceed to make a br- 
each by mining. The elevated commands of the towers became uss- 
less aS soon as the enemy reached the foot of the scarp. About 
1400 the system was then changed, the curtains sere raised to 
the level of the towers: the built defense aas reserved for 
close attacks, and outside that defense were erected advanced 
works on which were placed the suns in battery. Those were th- 
en reserved to couin these low and extended works, covering 
the country, and the fortress sas no lonser more than a sort of 
fort only intended for near defense. 

Note 1.9419. The castle of Vincennes, considerable rewsins 
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of which ore to be seen todsy, wos commenced by kins John on 
mew plans, burt if one considers the style of the architecture, 
L% Joes NOV appear That the predecessors of Ghorles ¥ ever ro- 
Veed the work above the ground of the proce: even if charles ¥ 
aid not entirely reosvild the work. 

Tn fact, we see that the castles built at that epoch establ- 
ished defenses of the curtains nearly at the level of those of 
the towers, leaving to the latter a command a little hisher, 
for the oversisht of the exterior, and that many of the old 
curtains of the 13 th and 14 th centuries are raised up to the 
level of the defensive sallsries of the towers. Then men en- 
tirely renounced placins guns in battery on these towers» the 
platforms disappeared fro a time, and artillery was employed 
by the defense only to swesp the approaches. 

NOLS A.Pelii. This foot is vern opparent in the works under- 
taken voy Zourls of OrLeons at the costle of Goucy ond of Nonte- 
Pilloy neor Senlis. 

The castle of Pierrefonds was entirely built by Louis of Or- 
leans, and furnishes us with precicns data in that respect. Mbt 
only the works of excavation and restoration andertaken in that 
fortress have permitted the exact recognition of the arransement 
of the towers and curtains, i.e., of the close defense, but t 
they have brought to light a series of advanced works of small 
height, that formed a zone of defense to receive artillery. Tf 
Thase works explain how the troops sent on two occasions by 4 
Henry IV with artillery to take this castle, could netisgésttpos- 
session, and how in the minority of Louis XIII, it was necess- 
ary to undertaks a regular siege &- reduce it.? 

Note AeHeiti. These works were commenced in 1858 by order of 
the ewmperor, and in Srest port by means of credits opened on 
Kis wojesty*s privy purse. | 

These observations will illustrate only the towers of Vincen- 
nes, that date from the reignsof?Gharles V, possess platforms 
snitable for placing artillery, and why they have a considera- 
ble command of the curtains, ahile the towers of the castle of 
Rierrefonds, built about 20 years later, present no arrangement 
suitable to receive cannon, and have but an insisnificant com - 
and of the curtains. Ye see that after 1400, the military arch- 
itects follow step by step the progress of artillery, sometimes 
Siving,to these cannon a command of the country, sometimes pla- 
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72, 
placing them at the bases of the towers, and reserving them to 
saeep the crests of the ditches, sometimes making them indepen- 
dent of the old defenses retained, and employing them to retard 
the works of approach by means of advanced works, ramparts, cav- 
liers, etc. 

Norte Bepeitie Articles Architecture HiLirtoire, Boulevord. 

Fis. 33 sives the plan of the ground story od one of the tor-. 
ers of the castle of pierrefonds, ~ at the level of the ground 
of the coart and above the two stories beneath that ground. At 
A ars barracks against the curtains B. Gonformably to the cus- 
tomary arrangement, it is necessary to enter the tower occupied 
by a post to reach a stairs ascending to all the stories. The 
doorway of the post is at a. Three windows light that room, n 
near which are found the privies at b. At c is a fireplace. 

NOL? BoHeltie Tower of Rector. 

The section on f é¢ (Fis. 34) explains the various services 
of this work. The level of the defensive sallery of the curta- 
ins is at N, and the apper battlements of these curtains et t 
the base of the roofs of the buildings are at the level G of 
the defensive galleries of the towers; thus there towers have 
only the command G K over the curtains. 

The four upper stories, includins the ground story, are cov- 
ered by floors, but the tac stories below the sround of the 
court, which is ai L, are vaulted. One even notes that the va—- 
ult V is covered by 4 thick layer of rubble, that protects it 
from fire or the fall of the apper parts. 

The screw stairs stops at the level of the floor of the second 
cellar, for the first cellar B is a dungeon into which one des- 
cends only through the opening pierced at the middle of the el- 
lipsoidal vault constructed by horizontal courses corbelled. 9 
gne cannot doubt that this cellar was destined to serve as ad 
dungeon or prison, since it has a privy C and little vault. 

The ground of the lists or of the external military road is 
at the level P beside that tower. 

The dungeon B receives neither air nor light from the outside. 
Qne notes that the masonry of the cylinder at the level P is 
17.1 ft. thick, and that behind the facings of cut stone inside 
and outside, this masonry is composed of well beeded rubble a 
and of great boulders of extreme hardness. i Tt was then not 
easy tc sap a work so constructed, defended by a circle of ma- 
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74 
machicolations of the defensive gallery ¢. This work dates fron 
1400. No trace of the upper platforms to place large guns in 
battery. yortars, “passe-volants, veuslaires, basilics” and cal- 
verins were placed on the outer works, iee., on the crest of t 
the plateau that served as base for the castle, so as to strike 
surrounding valleys. The apper defensive salleries were occupied 
at the time of the construction of the castle of Pierrefonds, 
only by crossbow men or archegss opposing a near attack. 

Note Apeti4. T% veaurived 27 Gays for ao skilful workmon to 
woke oOo hole shout 3.2 Tt. sausre in one of these wolls cbove 
the batter, V.e., at the point where the masonry woe onky 13.4 
3, 2 PWNS. 

Yet fron the doy thot the vesiesers possessed srtiltem: of 
sufficient calibre to be able to batter the outworks and extin- 
Suish their fire, it was necessary that the last defense, the 
castle, could oppose cannon to the assailants. Then from the 
epoch of the war against the Enslish, the architects endeavor- 
ed to find means of placing suns on the towers. ° To obtain th 
this result, they save them less heisht, increased the thickn- 
ess of their circular walls and vaulted them to support a plat- 
form; or indeed retaining the o14 system of upper defense of 
the 14 th century intended for crossbow men, embrasures for can- 
non sere pierced at the bases of these towers, if they were bd 
built on an inclined site, so as to batter the approaches. 

Norte 2epetth. At Lhe siesge of Orleans several of the old tow- 
ers of the walls were terraced to receive) artillery. 

Norte Zepeitdk. In Art. Ghorteou, see the desortptron of the 4 
defenses of the caste of Bonasuil (Pies. 28, 29). 

Tt must be Stated that then the cannon that threw projectiles 
point blank were of small calibre; those pieces shot lead balls, 
but more frequently of iron pyrites or small spheres of hard 
sandstone. The latter orojectiles could not have a lons range, 
As for the great cannon reserved for the exterior or the plat-— 
forms of towers, during the course of the 15 th century, they 
rarely threw any bat stone balls ir a curve, i@, a parabola. 
However at th: time of the siese in 1428, the artillerists of 
Orleans possessed cannon sending balls point blank to 1969 rt; 4 
these guns were all placed on the old towers or on outworks; 5 
as for the curtains, they were equipped with machicolations and 
Salleries of masonry or of wood. In fact for a lons time the 
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75 
artillery was placed in battery on the towers to command the a 
approaches, or at the base of the towers to enfiladsithe ditch- 
es and protect the curtains, that only defended themselves by 
the aid of the old arms against a near attack. Thus at the end 
of the middle ases the part of the towers takes more, instead 
of less importance. More distant from each other, they projecti 
ed more from the curtains in order to flank them better: they 
were sometines almost entiraébysdebacghedpcespecially at salients; 
their diameter was considerably increased, reinforcing their # 
walls and they ars casenated. Often even the upper battery, 1 
instead of being uucovered, is protected by a shell of masonry. 
and sarth. We cannot stats whether that innovation of covered 
batteries is due to Brance, germany or [taly. ¥raucisco di Gi- 
orsio Martini, architect of Siena, who lived at the middle of 
the 15 th century, sives several examples of those towers with 
covered batiesies-s in his Treatise on nilitary architecture. 
We have found in France traces of these coverings in works in 
the form of towers protectins salients, 2 and that did not for- 
bid the ase of the o1d machicolations and parapets. 

Note Aepeitih. AVY. Siese, Hp. A2WG. 

Note SepetiAe Av. Boulevard. 

NOLS 1L-PeLAS. Trattoto av arohitertturo cioile e wilitore vy 
Be. Ge Harrtini, First puolished vy the core of the chevalier 
Gesor GSovuzzo. Turin. 1861. See the atlas, pls. 53, 22, 23, etc. 

Note ®Qopet15. AL Londres, ot Dijon, the BLA castles, 15 th 
centurys ot yorserilles, end of 15 th century (dGemolished north 
T{rontj, perhops ot the castle of ow before the reconstruction 
of the plortform of the Sreort tower, built by count S. Pol, wh- 
O82e@ WALLS are 32.8 Tt. thick. 

Here (Pig. 35) is an example of these sorts of towers. At A 
is traced the plan of the work at the level of the ground of t 
the place. The hall D is pierced by embrasures for 3 suns: a 
stairs is open to the meddle of that hall and permits descent 
into the outworks 0’, ahose plan is detailed at 6. ~° The hall 
D is vaulted and open next the place, both to aid the defense 
and to slliow the smoke to escaps. Ths tower is furnished with 
a crenelated parapet with machi@olations in form of inverted 
pyramids to facilitate firing downward anf better protect the 
battery. On the platform is established a casemated battery 
with 4 embrasures, as indicated by the plan B. These embrasuzs 
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76 
command=$he. exterior over the crests of the merlons. A traverse & 
in masonry protects men posted behind the parapet from enfilalings 
and from the rear. The vaults of the battery and ofethe outwork 
are covered by stone dust and earth, beaten and turfed. The de- 
fansive system of this tower is easy to understand. The lower 
battery with the two suns sweeps the curtains, strikes the di- 
teh and flanks the adjoining towers, with its sun ¢ it defends 
the counterscarp of the ditch opposite the dead point. The hi- 
Sh battery protects the exterior; the outwork prevents the pas- 
sage of the ditch; the battlements and machicolations protect 
the base of the work from near attacks and sap. 

Note 2.145. THe none Of Swoineou” is Eiven to o swmol\ and Low 
projecting work ploced ot the botton of the ALtch, defendind 1% 
and able to contain wusketeers or even crossbow wen. (In Art. 
Boutevarad see the Sreot work of Schaffhausen, the circulor de- 
fenses thot Ful7wr exactly in the aLitoh the purpose of the moi- 
neon). 

The uncertainty appearing in the defensive works of the second 
half of the 15 th century is evident here. fen dared not entire- 
ly abandon the form and purpose of the old tower. During & sis- 
se they did not seek to break into a fortress by its towers, b 
but by its curtains. The nilitary architects of the 15 th cent— 
ury had no other purpose than to appropriate the towers to the 
nen engines, to make them thicker to resist the shots of the a 
assailants and tae vibration caused by the artillery that they 
mus contain, to protect them from curved fire, and to sive them 
a mores efficient flankins. It aas desiesd to retain for them 4 
command of the exterior and even of the curtains, and in erect- 
ins them it was feared to expose them too much to the shots of 
the enemy. One fesis that those parapets and machicolations #e 
were a weak defense against balls, easily overthrown nuch befors 
the moment shen most needed, and yet men felt unable to omit 
them, they had so much the habit of regardins this near defense 
as a serious protection. Yet these machicolations and battlen- 
ents disappeared first in the strongly combined defenses about 
the end of the 1; th century. The upper batteries, intended to 
prevent approaches, descended to the level of the ditch and be- 
cane an outwork covering the bases of the towers. Fire in ri@- 
chet was not yet employed. The batteries of the besiesgers could 
not destroy what they did not ses: now the cutwork being covered 
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by the counterscarp of the ditch, remained intact until the m-— 
moment when the assailant prepared to cross theiditeh to att— 
ack the scarp and towers. Thus it became an obstacle opposed 
‘Oo near attack, and remained standins when all the upper defen- 
ses had lost their crests. Rut already about the middle of the 
15 th century, besiesins armies carried with them bronze suns 
on carriages, which threw cast iron balls. 4 These projectiles 
beings shot point blank against th towers, covered the outwork 
aith fragments of stone and filled the space that separated th 
these outworks from the defense, if they were rained. Towers 
with short flankings and of small diameter became more injuri- 
ous that useful; men thousht of entirely suppressing then, at — 
least to support them by new works arransed to receive artille— 
ry, independently of the earth ramparts built before the weak 
points. These new works belongsd to the place. Built at a dis- 
‘tance of half a cannon shot, they took the form of great cylin-— 
drical towers, receiving suns with long range on their tops to 
batter the exteriors and enfilade the fronts of ditches, beim 
at their feet for a close defense and to send sweeping project — 
iles over the earth ramparts, that covered the salients or the 
gates. | Then at the end of the 15 th century the feudal castle 
could not have sufficient extent to defend itself efficiently 
asSainst artillery. sannor completed the ruin of feadalism. To 
resist the artillery required extended fronts: cities alone 
were suited to this kind of defenses. Extending the fronts, it 
fas necessary to flank them. wen could at first provide for t 
that necessity, endicated by the nature of things, only by me- 
ans of earth ramparts established outside salients anf sates, 
which ramparts crossed their fire; then as in all fortificati- 
on, what defends must be defended, men found nothins better ¢ 
than to establish along old walls behind the ramparts great to#- 
ers having sufficient heisht to command thise ranparts and the 
outside over their parapets. The systems invented by the mili- 
tary engineers from the 16 th century antil our days, are then 
‘in germ in the first experiments made at the end of the 15 th 
century in Ttaly, france and Germany. The Germans being espec— 
ially conservators, still possessed intact examples of these 
works, a transition between the old system of fortification of 
the niddle ages and the modern system. From this point of vier, 
Nurembers is the most interestins city to study. 
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Note 1.peti7%. To Late o date is generally siven to the inv- 
@atLon oF the cost Vron boll. Alreody sbovut 1420 French ond © 
Sermon ovtiLery used them. The Inventories of the artillery of 
ShorLes VII woke mention of them. Vidneties of wonuscripts of 
A430 BO AAAD Vepreseant eon projectiles. At he museum of artil- 
‘Very exists a bronze connon of 1423 brought from the island of 
Rhodes, SCOst in Germany, taart could only be used to throw cast 
Lron woLVVs. AY the defense of Orbesns in 1428, the artiVreristea 
of Orleans had cost iron volls. 

Note 1-P.118. Voter Sastrio to (1584) sdopted anew round tow- 
ere in the weddrte of vostions, sepsrote and in the widdle of 
curtoins. Vaoubon himself in his Vost monner (16928) estodlished 
vastioned towers forming terrvroces seporately between bostions 
Vntrenched WA permanent foshion and the vody of the place, a 
sort of forts thot aust VWeevitably detoy the surrender of the 
prace, since the foll of the bastion not only 414 not Leod to 
that of the sdjacent defenses, vut required considerable works 
to toke the bostioned tower Forminés a salient gVankink. Monta - 
emvert (1778) also ploced seporote Scoponnieres™ (rifle-pits) 
PULe of BoSONnTY in several stories ot the rears of bvastions, 
which ore nothing but casewmated toners having o considerovsle 
COMMOHE OVEFr The Outside. AT the bose the vrifle-pit of Montol- 
envert Ve surrounded by o series of projections, forming in pl 
plan a series of star point projections, fFlankiné eoch other, 
for pos Lud riflemen. The Nermons in our days howe returned to 
towers KoviIng Oo COMmMONnG Over the works. Eurt in the presence of 
the destructive effects of the naw artillery, this system conn- 
ot be of sreat value, waless one can foce these casenmated tow- 
ers with o shel\ sufficrtently stronés to resist projectiles. FT 
These experiments repeated constantly since the widdle oges 
only prove that the conmond of the exterior is siwaus resarded 
aS necessory, ond thet the fortificotion of the widdLe ages | 
{in regard te the means of ottack) hod an adivantose over our own. 
owBhs seneral plan of Nurembers takes the form of a trapezium 
with rounded angles, with a culminatins point near one of the 
angles, occupied by an old castle. A double enclosure of the 
14 th and 15 th centuries with square flanking towers and wide 
external moat filled with water and with counterscarp, entirely 
surrounds the city, its width peing crossed by a river. Albert 
Direr erected a great tower at each angle, and a fifth one near 
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the castle on the highest point of the city. Gates are opened 
in the vicinity of the four towers, which are protected by ad—- 
vanced works. From the tops oc each of the five towers are s 
seen the other four. Those of the enclosure protect the sal- 
ients, Blank two fronts, command the gates, enfilade the lists 
between the two enclosures, and observe the country over the 
outworks of the gates. These towers are about 66 ft. diameter 
at 16.4 ft. above the ground, are built battering in courses 
of hard sandstone with bosses below and near the top. In the 
sround story thsy have a vaulted chamber, but drawn in such a 
way as to leave to the masonry a considerable thickness from 
the exterior. (Ses plan, Fis. 36). ~ The interior of the city 
is at A? at B are the lists between the Sate of the outer en- 
closure and that ¢ of the internal enclosure. the postern D 
permits one to descend into the ditch. At a is placed a wide 
machicolation that defends the entrance into the lowsr hall, 
and at b is a square opening in the vault, placins the like#- 
wise vaulted second story in communication with this ground — 
story. One ascends to the upper platform only by a stairs made 
in the theekness of the wall and starting from the level of 
the defensive galleries of ‘he curtains. At d are two chambers 
with embrasures for suns. Fis. 37 sives the perspective vies cf 
this tower. 2 fhe outworks date from the 15 th century: in this 
work Albert Durer built only the tower of the gate connected # 
with it. The room in the second story was intended to lodge the 
post, for it had no embrasures. [ts thick vault bears the cir- 
cular upper platform surrounded by a protection of great timbers 
aith openings for cannon with shutters. A covering also of 
carpentry receives the conical roof, formerly surmounted by a 
nateh-tower. - At A we have traced the profile of that apper p 
olatforn. 

Note 1.p-119. This tower is the one thot commands Ste Loufer. 

Note 2-peiis. The five towers ore built on the sowe noderl. 

Norte 1L-p-i12Z0~ Article Greneau, FS. 19. 

Note 2.p.i2d. Exceprtinée these woteh-towers, the towers of M- 
remoers are Wwtact. The wotch-towers ore Wndicoted in O10 engr- 
ovo INES. 

These elevated commands were rarely adopted in Frence after 
the end of the 15 th century. French engineers rather sought 
to enlarse the parts, to extend the field of fire, rather than 
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890 
to obtain a considerable command. They preferred barbette bat— 
teries to those covered batteries where the service was obstr- 
acted and men were suffocated by the smoke, as between the decks 
of 2 man of war. Besides, assamins these towers to be battered 
by artillery, even at 2 great distance, the convergent fire of 
the eneny must quickly destroy those timber protections, that . 
like the bulwarks of great vessels, do not have the advantage 
of mobility siven by ths sea, and serve as points to aim at. - 
However long the range of the pieces placed in battery on the 
platform, these suns could oppose only a diversent fire to the 
artillery of the besiegsrs, receiving ten projectiles for one 
that they sent. 4 

Note 1-p-i121. In our Time the fanous RovaKoff tower, hort w 
BOs On elevated commanding work, wos destroyed first in the s 
sieée, ond the resistence of thot point depended on the earth- 
WOFKS GONnSstTUsted Around the primary defense. 

Yet some attempts of this kind were masd on thes side of the 
Rhine, but the French towers of the beginnins of the 16 th cea— 
tury had a sreater diameter, less heisht and were crowned by 
barbette batteries with gabions or caponnieres, like that pre- 
sented in the preceding example. Vost frequently these were m 
made actual flanking towers, 1.&., they were given €& horseshoe 
form in harizontal plan, and their upper batteries scarcely ex- 
ceeded the level of the crest of the curtains. (Fis. 38). 

Yet there is always an advantase for the besieged in osbtain-— 
ins slevated command, or at least watch-towers permittins the 
discovery afar theworks of approach of the besissers, to estab-— 
lish on the entrenched bastions forts in horseshoes form on the 
ditch, so as to make difficult the occupation of the bastion. . 
This need explains shy were maintained so late the sold towers: ~ 
of places of the middle ages behind bastions or half-moons; 
ahy Vaaban in his third manner attempted to return te those 
towers dominating the bastions, and also why Vontalembert made 
of these dominant towers one of the principles of his defens- 
ive system. Tn our days and since the marvellous progress of 
artillery, the aaestion is proposed anew, how these towers can 
serve as traverses to protect the defenders from shots on the 
flank, and defy the effects of ricochet fire. The difficulty 
is to cover these towers with a facins capable of resisting 
modern projectiles, for however thick their masonry, it woald 
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B31 
soon be destroyed by the Sreat shells of our artillery, and 
one of those projectiles penetrating . casemate would cause sa- 
such disorder there, that the defense would become impossible. 
Tt is not alone the coverias that is necessary to find, but 
also for the enbrasures a shield that entirely stops the enemy’s 
projectiles, while allowing the Buns to be aimed. 

There Sxists a nearly intact example of the defensive system 
of the transition, or of the use of towers (not old towers re- 
tained), but towers built to recsive artillery) enters into t 
the general plan of a strong flace according to a systematic 
principle; the place is Salces, commenced in 1497 and termin-— 
ated about 1503, under the direction of 4n engineer naned Ramirez. 

Near Perpignan, the place of Salces is situated between the 
pond of Léeucate and the mountains; thus it commands the passage 
from Roussillon to Catalonia. Built with great care, it consi- 
sts of a parallellosram flanked at the angles by four towers. 
Tao half-moons cover two of the fronts. A ksep occapies the th 
third, and a nalf-moon forms a salisat at ons angie. The works 
are casenated; the towers and half-moons ara crowned by platf- 
orms to receive artillery. Small pieces were also placed in p 
cattery in the lower stories of the towers to enfilade the dit— 
ches. The works dssisnated as half-moons are actual isolated 
fFlankins towers, open at the rear and joined to the casemates 
by caponnieres or covered galleries pierced with loopholes for 
masketry. | A ditch about 49.2 ft. wide by 23.0 ft. deep enclo- 
ses the entire castle. This ditch can be filled with water to 
the Level of the court of the castle and sven higher, and is p 
placed in communication #ith the castles by narrow posterns. 
Further, other exits opened in the counterscarp really open i 
into the outside, for in the legend added to the plan of the 
castle of Salces siven by chevalier du Beanlicu, ~ is read:-- 
“Thers aré more barracks andersround in the castle: for it is 
casemated and countermined sverywhere, and one passes under 
the moats to $0 outside.” Men certainly did not pass beneath 
cunstte of the inundated ditches, bat at the bottom of the di- 
toch, in the cassmated galleries that communicated with a cover— 
sd #aysmade behind the counterscarp; a covered way to which ome 
finds asain certain salleries excavated on the ditch and thence 
outsids, protected by advanced carthworks. 

Note 1.p.123. See 40 Monographie Gu chortesu de Sailces, vy S 
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Gapt. Rotheou (poris. 1860. Toneraj. This study of thot old 
proce is very weld done and Sives the nost couplete ideo of Vt. 

Note 2.0.123. PLons et profiles des principales wiles et V 
Vieux considerable de Lo prinmcipoute de Cartclosne. Paris. 168-. 

But what gives to the study of towers of the castle of Salces 
a marked interest, is the manuer in which they are arranged to 
shelter the defenders. In fact, except the road betwsen the p 
pond of ;eucate and the last piers of Gochieres, the palec of 
Saleces is dominated by these heights. The towers, curtains an 
half-moons are sabject to sisht from the rear and enfiladins. 

By raising the parapets of the towers on the dangerous side 
and by establishins “parados” opposite the rears of the oppos- 
ite towers, the engineer covered the platforms. Raising the 
parapets at the side next the mountain placed the embrasures 
under cover, while those on the opposite side are ofen to the 
Sky. 

Fig. 39 presents a birdseye perspective of one of these to#- 
ars, One sees at A the slevated parapet protectins the sSunners 
and pisces placed on the platform, justi as would do a cavalier 
or traverse. The curtains are only built for musketry and are 
not furnished with embrasures, but have @ parapet B and elev- 
ate those opposite the higher ground that look on the castle. 
Watch-towers C occupy the reentrant angles between the towers 
and curtains, and can re¢sive musketeers, whose fire flanks & 
the scarps. Further,small cannon placed in the vaulted and suf- 
ficiently ventilated stories enfilade the ditches and about the 
tops and batter of those towers. | 

Fig, 40 sSives the perspective of one of the half-moons with 
its saised parapet at & to cover the platform from the enfila- 
ding views from the neighboring heights. In that Fig. will be 
observed the projectins beak, that reinforces the half-moon 
in front, and that covers a part of the dead ansle by which & 
the besieser could profit, for these half-moons are incomplete- 
ly flanked by the ansle towers. . 

The platforms are not sufficiently spacious to be able to 6 
equip all the embrasures with Large cannon. The engineer eith- 
er counted only on placing falconets in battery or on chansins 
the places of the suns at need. 

“Great precautions are taken against minins,” says Capt. R4a- 
theag; “a gallery extends along the foar curtains before the 
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83 
cellars, and at certain distances are ingeniously arranged sa- 
ort listenins salleries.” . 
TOURS REDUT? tenant Lieu de donjons ou dependant de donjons. 
Fortress Towers taking the places of Keeps or dependant on 
Ksepse 

The oldest keeps are scarcely more than sreat towers nsar ae 
of the fronts of the feudal castles, commanding the outside on 
the side that can be attacked and all the works of the fortress, 
aith a special exit to the outside and a sate opening into the 
court of the castle. (Arts. Architecture Militaire; Ghateau; 
Donjon). But certain strons places possessed forts, that must 
rather be regarded as dominant and independent towers than as 
keeps. Then about the end of the 13 th century the keeps became 
actual residences enclosins the services suitable for a habit—- 
ation, and often reinforced by formidable towers that command 
the exterior, protect these lodgings and at need are forts ab- 
le to hold out, if the keep were partly ruagned by mining or fire. 

Phere are still seen at Compeigns the rains of a ¢éreat tover 
of the beginning of the 12 th century, near the old bridge ov- 
er which passed Joan of Arc on the day that she was taken by 
the English, and which is one of those works servings as af 
fort beside an enclosure, At Villeneuve-sur-Yonne, there also 
exists on the front opposite the river a sreat cylindrical in- 
dspsnden° tower, which served asp a fort and commanded the co- 
untry. This tower pelonss to the 13 th century. The castle of 
Carcassonne possesses on the front facing the exterior on the — 
side of the barbican and the Aude, two towers on rsctansular 
plans and near tosether, that take the place of a kesp; these 
towers date from the 12 th century and were raised at the end 
of the 13 th. (art. Architecture Vilitaire, Figs. 12, 13). The 
palace of the Popes at Avisgnoa, preperly speaking, possesses 
no kesp, but several fortress towers, that command the exter- 
ior of the fortress, and that date from the 14 th century. It - 
is then necessary to distinguish in this Article fortress tow- 
ers belonsius to castles from towers beloading to keeps. We 
shall first occupy ourselves with the former. 

Tt is again necessary to resort to the walls of the city of 
aarcassonne to find the most characteristic examples of these 
towers, a sort of keeps supporting a front. Alons the first @ 
enclosure of this city toward the southeast exists a sreat cyl - 
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cylindrical tower, almost entirsly datached from that enclosure, 
and that is named tower of the Vade or of the Papegay. It is 
bailt on a salient and opposite the hishest part of the plateau, 
which on that side faces the ramparts. Its base is flanked by © 
a redan of the curtain and by the tower that we have siven in 
this Article. It dominates afar the vicinity, is entirely 
closed and was commanded only by the tower, that behind it be- 
longs to the inner enclosure. It contains five stories, of wh- 
ich three ars vaulted. In case of war, its upper battlements © 
were squipped with wooden sallsries. The floor of the lower 
story is a little above tae leved of the bottom of the ditch. 
This lower story possesses a well. 

Note 1-peiBse Avt Architecture witirtoire, FAS. 14. 1% is the 
Sower warked O on the plan. i) 

Note 2QepeiWSe Tour de Lo Peyure, FIES8. 13, 14, 15, 16, 17 

Note B2.epei2e. THIS tower Gegends ar the wold built under the 
reisn Of S- Louis. 

Ne give the plans of this tower in Fis. 14. 

The story A is in the ground story for the military road of 
the lists L between the tao walls cof the city. The covered way 
of the curtains of the external enclosure is st c, the ditch 
pesing at f. Brom the military road one ascends to the covered 
way by &@ flight d of a dozen steps, then finds himself before 
the only ditor ¢ of the tower, that admits to the vaulted hall 
3. By takins the stairs f, he descends to the lower story B, 
likewise vaulted. This stairs ends at 8”. A recess frow $s’ 
to ¢ permits hoisting by a windlass water or provisions to the 
level of the floor of thse ground story. The well is at p. This 
cellar is only lishted by two elevated air holes i. From the 
nall S of the ground story, one takes the stairs k, ascending 
to the ball S, landing at 1. That hall S is vaulted, has a fire- 
place m and is lishied by four slots and an elevated opening. 
Prom this hall S’by takingctihé stairs nionbakscends tosthe th- 
ird story S” covered by a floor; this stairs lands at a. Resa- 
ming the stairs aqihe reaches the upper batteries. This third 
story has 4 windows and privies at t It will be noted that t 
the hall S of the sground story is pierced by 7 slots, that en- 
filade the crest of the countersearpof the ditch. If #e take a 
section a b, and we take the part of this section next the lis- 
ts, we obtain the section in Fis. 42, a section that permits 
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85 
account to be taken of all the exits of these stairs. The level 
of the bottom of the ditch is at N and the level of the battle- 
ments of the curtainsis at 8. At B is traced the plan of the u 
uppsr battlements, their floor being reached by the stairs h. 
Wooden galleries were placed all around these battlements, as 
we have partially indicated at V V”. By the windows r r (see at 
D, Fis. 14) the post enclosed within the tower sam the upper 
parts of the inner wall and commanieated or received orders. 
Thirty men could easily lodge in this tower, could store prov- 
isions there for a long time, have water aird cook. Thus it #as 
a fort still defending itself if the outer wall fell into the 
power of the besiesers. The sole narrow entrance was barricaded 
and closed by heavy bars. 

The tower du Tresau of the same city of Carcassonne is also 
a fort, attached te the enner fall and dependins on the works 
due to Philip the Bold. We sive that beautiful tower in Art. 
Construction, Figs. 149, 150, 151, 152, 153, 1546. 

The tower du Treaan sreatly dominates the curtains, and fur- 
ther has two watch-towsers, that allow to be seen the entire vi- 
cinity of the city on that side, the castle, the towsr of the 
western ansle to the opposite salient, and the entire north fr- 
ont. (See plan of the city, Art. Architecturé militaire, Piged1e 

Kote 1-0.128. The tower du Tresav is worked M on that plan. 
{a\so see Art. Porte, PIS. 18). 

Tt would be superfluous to furnish a great number of examples 
of these towers, which differ from closed flankins towers only 
by their relatively greater height and diameter. The well def- 
snded walls always possessed a certain number of tower forts 
more or Less important because of their extent; some enclosur- 
es of an unimportant extent somemtimes possess but a single os, 
Such is the enclosure of Villeneuve-sur-Yonne. This toner then 
replaced the castle and was surrounded by a curtain wall. Toa- 
ers dependent on castles and taking the place of keeps;.on the 
contrary like the keeps themselves, present a great varisty od 
forms. Some ars independent, can be isolated at nsed, possess 
a curtain wall, have their doorways elevated above the extern- 
al ground: others are like the fort of the keep and are attach- 
ed to it by a point; they are to the keep what that is to the 
castle. There should not be lost from view the true function of 
the keep, which is the habitation of the lord; now it is very 
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86 
rare to find keeps, like those of the Louvre and of Goucy, that 
do not consist of a great tower without additions. Ye see that 
the Norman keeps, for example those of Berry and of Poitou, ha- 
bitually consist until the 13 th century, of a great rectansul - 
ar residence divided into two halls in each storm. This keep 
was always the habitation of the lord. The kesps of the Louvre 
and of Coucy are exceptions, and only served as the feudal hab- 
itation in time of war. (Art. Donjon). 

Tn all castles of some importance, there is a stronger poré- 
ion, whose walls are thicker, and that dominates the other wor- 
ks: the part that is really the keep. Bither this keep is rein- 
forced by a higher and stronger tower than the flanking towers; 
or indeed beside the part of the castle particularly reserved 
for the habitation of the lord is an isolated tower that in 
cass of siege becomes the fort into which the lord retires with 
his faithful nen, his family and his most precious possessions. 
Shut within this tower, he surveys the outside (for these works 
are erected on the most accessible point): it contains its gar- 
rison, and can sustain a second siese when the castle proper | 
is taken. If the castle does not occapy a sufficiently larse 
surface of ground suitabie to receive the buildings for the $ 
garrison, 2 court, a residence for the lord or a complete kee, 
if it had a small extent, in ordinary times the lord and his 
attendants occupied the habitation. in time of war he called 
the liegemen who owed him military service, recruited and paid 
soldiers, and he with his relatives retored into the strongest 
toasr, which thus became the keep. ¥e find the very evident &t 
trace of this custom un il the 14 th century in the strons pla- 
ess of Guicnne, interesting though small. farlier in the cast- 
les of Isle-de-France of mediocre extent, we can likewise rec— 
ognize that arrangement. Scarcely do the effaced characterist- 
ics of our century permit as to understand the life in time of 
war of a land oossessing important fiefs and a beautiful and 
grand feudal habitation; bat how far are we from representins 
to ourselves accurately the moral and physical enersy of those 
eastellans possessins fortresses of little extent, and in which 
however they did not hesitate at need to defend themselves as- 
ainst nasishbors ten times more powerful. In these contracted 
places, the castellanswas surrounded by a small number of vas- 
sals on whose fidelity he could always rely, and shut himself 
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within the master tower, there provide for the outer defense,’ . 
anticapate treason, and inspire enough fear and respect in the 
garrison that it would not be tempted to abandon him. Then (and 
this fact often occurred) the castellan and some faithful nen, 
with bridges cut and portcullises lowered, doors and windows 
barricaded, dsfended themselves to extremity, until the provis- 
ions failed. 

this system of a fort, suited for an extreme defense, is ad p- 
ted in an absolute manner in the great ruined tower of the cas- 
tle of Yontepilloy nea: Senlis. At one side this tower looked 
on the bailey of the castle, at the other on the castle itself, 
which had Little extent. We speak here of the castle as it ex- 
isted in the 12 th century before the additions made by Louis — 
of Orleans. 3 

Note ~A.pei1Zi. THiS castle vberlonsed to the Yolois and was porit- 
Vy rebuilt by Louls of Orleans, when tha prince fortified his 
duchy duriné the VWWiness of charles VWI. The costle of Montepir- 
Yoy, bocoted on o HILL ond commanding the road from Senlis to 
Srespy, served os o point of support for the ormies sf the por - 
ties, thot wmaneuvred in that country during the wors of the 15 
th ond 16 th centuries. Tt wos Aismantled softer the entry of 
Benry I¥ into Poris. 

We give (Fis. 43) the plan of the second story of that tower 
at the level where opens the only postern sivins snirance to 
the interior. At A is the door that allows one to descend by a 
vaulted stairs in the thickness of the cylinder to the lower 
story; at B is the door by a long stairs, also vaulted, that 
sives access to the third story at C, aud to the chamber D of 
the portcullis of the machicolations of the postern. Gontinuins 
the ascent by the stairs, one reaches the fourth story. The pos- 
tern P is then elevated sbove the external sround by the entire 
height of the Sround stary. It is reached only by a wooden foot- 
pridse easily destroyed . This postern was closed by 4 grille 
and portcullis, a machicolation and a barred door. A little r 
room # safficient to contain two men has an cblijue slot, that 
enfilades the floor of the footbridge. That floor had a trap 
through which by a ladder one passed by the pier of the bridse 
to the defensive gallery of the cartain G. The space bdetwcen 


this curtain and the tower then formed a sort of ditch. 
Note 1.9134. Lorter Louis of Orleans covused o port of this 
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38 . 
curtain to be destroyed, and KDUALE o curtain ot F, which enclo - 
sea the new work. 

The section made an a b (Rig. 4a) shows at°A the tower of Von- 
tepilloy as it existed in the 12 th century, and at B with the 
modifications nade in the defenses in 1500, in the upper parts. 
At CG is seen the section of the curtain, at P the section of t 
the postern, and at D is that of the room of the g6rt¢euitis and 
machicolation over that pestern. It will be noted that the sro- 
und story is vaulted, as well as the story above, by means of 
pointed arches of rectangular section resting on five piers. T 
This upper vaulted hall is divided by a floor, which is the t 
third story. The third story is entered by the door — and re- 
m2ing aS it was in the 12 th century, except that in the 15 th 
century its wall was cut away at one point to place there a s 
screw stairs, intended to ascend to the fifth and the battlem- 
nt story with machicolations. The height of the old tower did 
not exceed the level N. Then the galleries 4 save a plunsins 
fire outside the curtain, as indicated by theidotted line. This 
fourthstory was intended for storase of projectiles and for the 
upper defense, made by 3 series of arches Somé renainscoftabich 
are sunk in the masonry of 1500: arches that connected the upper 
hall with the defensive galleries. This defense appearing noth 
to have a sufficient command, that story was raised on arches 
in 1500; it was vaulted at V, and on that vault was established 
a platform with parapet and machicolations M, whose plunging 
fire strack the foot of the scarp of the curtain as indicated 
by the dotted lines on that side. It is clear that the foot- 
bridge $ that connected the tower with the castle could be re- 
moved easily. At A is represented the ladder that from the tr- 
ap of that footbridge allowed one to descend behind the pier 
by the defensive gallery of the curtain. : 

Pigs. 45 sives the development of the interior of the tower 
of Montepilloy from e to f (see plan, Fig. 43). The stairs, ta- 
ken in the thickness of the cylindrical wall, are indicated by 
dotted lines. At A is the postern and at B above is the roomof 
the portcullis and machicolations. At C is the arcade that from 
the upper gallery opened into the wooden gallery before the in- 
ereased heisht-adn the 15 th century. 

This construction is well made in regular courses of 1.05 ft. 
‘height, and the entire work would be intact if half the cylinder 
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had not been blown up by a mine. Happily the part preserved is 
that presentins the greatest interest, in that it contains th 
stairs and postern. Naturally there was blown up the parts lo- 
oking to the exterior, when it was desired to dismantle the 
castle. 

Waen ane visits the castle of wontepilloy, he understands w 
why Louis of Orleans judged it necessary to raise the tower and 
terminate it by a platform. | 

Possessor of the duchy of Valois, claimins to nake of that 
territory a vast military network suited to dominate Paris, it 
was important to have near Senlis on the road to the capital a 
point of observation, that could uncover the length of that cr 
road from its exit from Senlis to Créespy. Now he could not cho- 
ose a better point of observation, which beins occupied by a 
garrison on a hill, allowed the obstruction of passage to all 
armies leaving Senlis. This garrison further had the certainty 
of being supported by troops shut up iw: Crespy, Bethisy, Vez a 
and Pierrefonds, if that army attempted to force a passase. Ths 
men from Montspilloy had ne reason for anxisty, if cat off from 
their own castle, since they could fight in retreat to Crespy a 
and even farther, defending foot by foot the road leading to 
the heart of Valois. But for those obstacles to be efficient, 
it was necessary to have time:- 1, to place themselves across 
the road or on its flanks, at the moment when an invading army 
left Senkis;: 2, to warn by signals or messensers the garrisons 
of the castles of Crespy and of Bethisy, each located five mi- 
les from Vontepilloy, so as to be supported on the flanks. 

Now to make these military arrangements, it was of great im- 
ortance to sive to the tower of Yontepilloy the heisht that ae 
knHOWe 

Tt is necessary to consider that the heights of this sort of 
towers depended far more on their strategic location than on h 
their propsr defenss. Wen habitually consider too little thes 
stratesic arrangements in the fortresses of the middle ages. 
They are studied separately with more or less attention, buat 
Little account is taken of the support that they lend for def- 
endins a territony belongins to the lord, or to the lords all- 
ied for common defense, a fact presented. The frequency of st- 
rugsles between castellans did not prevent them from anitins 
asainst an invader at a given moment: and this fact presented 


rIdst< Gh 


Roaer 


eisod . a ‘30 eenset * ‘att ee 
bs Gonina ¢sdT seito¥-eeonta « 
seodn sevit eat ‘bokneaaoe hoidn 


oie tr 


pa 
Sed mat 


age 


Fee Set Sat Tl 


dgsodd te Vets ere BNEBeS ‘sevice asi¢ bobnet 
ORT acaba GSES ahr: $28 té yliend qq siss 
; sce Hhgsive ae eoaiv o1g so eiao Yo tesqge of 
‘ts nO ‘yetoisy anisms isheet Io 238¢ 
® to esiv ni bebnesse esay etacc 
fo eine to yFnsisievoe odd sisted 
“a8. hetefqnon baa bevorgsi wleiss 
; Pets & vs ae 
a¥ten ead ne bebnodd zeae etelsy 
no ,oleet bes eneté Veeio ¢ 9 
aT .80cay edd é¢ “dunes edd fe [cot 


a con 


hese - hy 


Sige nee a! 


‘pbnoteataic to : 


} 9 ewe 


canal toe 


- sod ea pare ‘ods Yo ina eneié ent Yo ained ect 

neemos: 4% peevdad ealefaY cini eazeq 

ro eostexe Yo ns 1 hor oe mo ydone Yo sefiaes sis 

shay : eluad to gasiotieds yd Saxsvoc 
fofav ebietuc bas discon edd aA 

+ Gelaniis Bes beesiossa fad nosst 

sedexg” ext? to. See 505 f Se*evos 

<a rotdeolen wEOD ‘fo bseaid ereK {ye 

fd ae sieed ‘agid Veccmdtay ensea ys 


90 
itself notably at the joarney of S. Louis in the valley of the 
Rhone to reach Aisues-¥orts. That prince reduced the little fo 
fortresses which commanded the river, whoss possessors all de- 
fended themselves against his army, although those castellans 
aers perpetually at war aitnh each other. ; 

To speak of only one province that has preserved a great nim- 
ber of feudal remains, Valois, one will note that the nilitary 
posts were arranged in view of a common defense at need, much 
before the sovereignty of Louis of Orleans, and that prince no 
merely improved and complsted an already strons strategic sit- 
uation. 

Valois was bounded on the northwest and north by the course 
of the Oise, Aisne and Vesle, on the southeast by the river 
Ourca, at the south by the Marne. It was widely opened only on 
the sides next Paris, at the southwest from Gesvres to Creil. N 
Now the castle of Montepilloy is placed on guard between those 
two points on the road to Paris passing by Senlis; it was sup- 
ported by the castle of Nanteuil-le-Hardouin on the road from 
Paris to Villars-Cotterets, and that connected #ith the castle 
of Gesvres on the Ourca. This was the first line of defense wv- 
ering the most open frontiers of the duchy. Behind was a second 
line of places resting on the Oise and following the little s 
stream of Automne; Verberie, Bethisy, Crespy, Vez, Villess-Cot- 
terets, Ferte-Milen on the Ourcg, and Louvry beyond. Behind th- 
ese two lines, Louis of Orleans established as a seisnorial f 
fortress the place of Pierrefonds in an excellent position. I 
Tsolated towers were erected or old castiss were enlarged on 
the banks of the Aisne and of the Ourcg. The passase from Gham - 
pagne into Valois between these two rivers was commanded by & 
the castles of Ouchy on the Ourcq and of Braisne on the Vesle, 
covered by the® forest of Daule. 

At he north and outside Valois in Vermandois, Louis of Or- 
Leans had purchased aud restored the place of Coucy, which - 
covered the course of the Aisne. All these castles (except Cou- 
cy) were placed on communication by direct views of each other 
by means of thoss high towers or by intermediate posts. Thus for 
example, the castle of Pierrefonds was placed in commanicatim 
by signals with that of Villers-Cotterets by the great tower of 
Realmont, whose ruins are still seen on the hishest point of ~ 
the forest of Villers-Cottersts. 
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fhe expeditions attempted by LouiS of Orleans, and that had 
bat mediocre success, did not prove the military talents of t 
that prince, but. it is certain that when he resolved to estab-— 
lish himself in Valois so as to make himself master of the pos- 
er and dominate Paris, he must have turned to a skilful man, 
for those measures were taken with perfect knowledge of the 1 
lolacities and the eye of a strategist. Thus the first act of | 
the duke of Barsgandywvaftér thelassassination/vefotae duke of Or- 
leans was to send troops into Valois, to lay hands on that for- 
midable network of strong places. 

Thus ons should not confuse the keep, properly so-called, oe 
habitation of the lord, the last fort of the garrison, with t 
those towers independent of those purposes, that were erected 
accordins to a stratesic arransement to establish communieati- 
ons between the different places in a province, and to furnish 
means for isolated garrisons to combine their efforts. 

Feudalism in France and in England possssssd this special a 
military character; that which we ses expressed in also a sen- 
@ral manner in Germany and in Spain, unless it was by the Voo- 
rs in the last country. It seems that with us these defensive 
arrangements in seneral must be more particularly due to the 
Yormans, who at the time of their entrance on the soil of Gaul 
understood the necessity for combinins defensive means to ens- 
ure their domination. So we see them lose the Sround, when they 
have taken possession of a country; and of all conquests recor- 
ded since the Carlovingian epoch, thoss of the Normans sere al- 
nost the only ones able to ensure a durabie possession to the . 
conquerors: ws think that the French nobility profited by that 
instruction, and in spite of the feudal subdivision, understood 
early this law of solidarity amons the possessors of a country. 
The unity to be later established by the monarchy was then in 
part prepared by a system of strategic defense of the sround, 
by provinces, valleys or water courses. Philip August appears 
to be the first that understood the importance of that fact, 
for we see hin systematically break those lines or networks of 
fortresses, by always attacking in each system the one that is 
the key to all others, with the sagacity of a consummate capia- 
ine S$. Louis continued the work of his Srandfather in war as 
in politics. 

When the @nglis were in possession of Guienne, they pursued 
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92 
with system this principle of defense, and all the castles that 
they erected in that province, independently of their particu- 
Lar strength, have a site chosen from the stratesgil point of . 
view. We find in Burgundy the influence ef the same idea. Perh- 
aps #0 province presents a more marked system of combined def- 
ensé. Ths water courses and passages are defended by a series . 
of castles or posts, whose sites are marvellously selected, b 
both for local defensevasifor the general defense against an 
invasion. These fortified points join hands as do our towers 
of aerial telesraphs; and the proof of this is, that most of 
these telegraphic posts in Burgundy are established on the ra- 
ins of the fortresses of the 13 th and 14 th centuries. Then 
considering the castles from this point of view, one underst- 
ands the importance of towers that occupy us; they contribate 
a serious defense in themselves, and thus ensure so much the 
better the communication between the feudal Sarrisons and th- 
sir common action. [t was particularly important, that if one 
of these castles sere taken by treason or by a sudden attack, 
devoted mén could still hold ont for some days or sven some 
hours in these forts, from the tops of which it was easy to 
communicate by signals with the nearest fortress; for then the 
néighborins sarrisons in their turn could invest the fallen op - 
ace and put the asgressors in the most dangerous position. That 
frsousntly happened. In France the water courses have a consid— 
erable extent, and the basins are perfectly defined; there. sere 
necessarily established by even the shape of the sround lons 
Lines of connected fortresses, that marvellously prepared for . 
unity of action at a siven tims. Thoss are the views that do 
not seem to have been sufficiently appreciated in the history 
of our country, and which will partly explain certain political 
phenomena, that are too frequently stated without sesking their 
different causes. But all our feudal history is to be written, 
and to do this will be well once for all to leave aside those 
commonplaces on the abuses of the feudal resims. It is very ¢ 
certain that we can possess a history of our country only when 
we cease to appreciate our part with the fixed ideas that inter- 
fere withoour understandins it, the time ahen #e shall know h 
how te apply 60 thet study the spirit of analysis and of meth- 
od, that our time brings to the observation of natural phenom- 
ena, finally on the day when we shall comprehend, that history 
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93 
is not a plea, but a faithful and impartial record, drawn up ti 
inform the judges, not to incline their opinion toward one or 
the other system. 

But let us leave these considerations, a Little too general 
with regard to the object that occupies us, and return to our 
towsrse 

Among those towers of Burgundy whose purpose is very marked, 
i.e., which were both as forts at need and posts of observati- 
on, it is necessary to cite the tower of Montbard, from the t 
top of which one pereceived the tower of the little castle that 
dominated the village of Rougemont on the Brenne and the cast- 
Le of Montfort, that by a series of posts placed Vontbard inc 
sommunication with the castle of Semur-en-Auxois on the Armancon. 

Montbard #as a very strong place: the castle occupied a broad 
and steep hill of Jurassic rock at the junction of three valle- 
ys. Of this castle remains only the enclosure and the éreat t 
tower #ith 5 sides, which occupies the angle of that enclosure 
at the highest point, so that it looks directly on the exterior 
above steep rocks. Fig. 46 gives us the plan of that tower, m 
vhich dates from the end of the 13 th century. The sround story 
A consists of a hall into which one enters only by the door a, 
pierced at the level of the ground of the platform; at b andec 
are the two curtains. The angle d profits by shprojection of 
the rock and contains the privies. A cellar is excavated in t 
the rock below that hall; its opening is at e. The lower hall 
is lishted by tan windows and has a slot on the exterior; it 
is cross vaulted, and is not in communication with the upper 
stories. One can enter the hall of the second story only by & 
the defensive galleries of the cartains ‘(see B). The angle ¢ 
is covered by 2 stone slope; then from this level accut-off 
corner corresponds to that at i. The side h is borne on the 1 
lower arch j. The hall of the second story is lishted by twa 
windows looking on the exterior. A stairs is made in the thick- 
ness of the wall at the side of the terrace, and ascends to % 
the third story entirely similar to the fourth, whose plan we 
Sive (see C). The fourth story possesses three windows and two 
closets k, that do not exist in the story beneath, because of 
the passage of the stairs. These rooms are vaulted like the ¢ 
ground story. A screw stairs ascends to ths platform, ahose 
plan we give in Pig. 47. This platform is defended by battles - 
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94 
battlements, and on each face by maghicolations and slots. . 
Fis. 48 sives the section of this work on the line o p. Pinnac- 
les placed on the upper batteries cause the top of the tower 
to be recognized afar. The crown of the keep of Coucy presents 
an analogous arransement. These pinnacles can further facili- 
tate intelligence by signals, since a banner placed at the ri- 
sht of a certain pinnacle indicates a movement of the enemy, 
the arrangements made by the sarrison, or the nature of the 
assistance expected. 

Note 1.peih4d. Art. gachicoulis, Piss. 6, 7. 

Note 2.p.-r1A0~. Many of these towers were crowned vy pinnacles 
Vsolated From each other. 

The door A of the lower story #as masked by the terrace of t 
the castle, whose level rose above its lintel. The defenders 
charged with the guard of the tower, posted in the upper stor- 
ies, commanded the two curtains, and all the efforts of an as- 
sailant, that after he had obtained possession of the castle, 
would havs sought to penetrate into the lower story of the tow- 
er, -- which was difficult, since its door was pierced in ar 
reentrant angle, -- would have sacceeded only to fall into a 
real mousetrap, since that story has no communication with the 
upper stories. Besides, a machicolation is placed directly ov- 
ar that door and makes access to it very dangerous. If from the 
exterior ths assailants climbed by ladders the rocky peak on 
which the tower is built, succeeded in attachins miners to the 
foot of that tower, and penetrated into the hall of the sround 
story, -- an operation searcely practicable, -- by that they 
were not masters of the work. Here the angalar system is adop- 
ted for the plan of the tower, according to the method accepted 
about the end of the 13 th century for tower forts crowned by 
platforms, particularly in the southern provinces. This form 
Subbscitsebffbebterto the lodging of the men and to the arransge- 
ments for habitation than the circular fora: it gave unassaila- 
ble sides, and men counted on the passive strength of the sal- 
ients to resist attacks. They were further flanked by upper 
wagch-towers, or about the middle of the 14 th century were 4 
dominated by machicolations. 

In 1318 archbishop Gilles Ascelin erected the great rectans- 
glar tower of the archiepiscopal palace of Narbonns. That aork 
is a fort, at the same time that it commands the place of the 
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95 
city, the ouays of the old port, the principal streets and all 
the surroundings. Built ai the acute angle formed by the resi- 
dence buildings, This tower contains four stories aad a plat- 
form or place of arms, below the battlements and well sheltered 
from the wind, terrible in that province, and able to contain 
2 considerable mass of projectiles. Three watch turrets at the 
summit of the tower flank the visible angles, and the fourth 
angle is engaged in the palace and contains the stairs crowned 
by a watch-tower. 

Note 1.p.142. See plan of the archiepiscopol poloce of Narv- 
onne in Art. Polois, Fiss.e. 14, 12 and 12. 

Here (Fig. 49) are the plans of that tower, at A on the lev- 
el of the external ground, and at B on the Level of the second 
story. The story A is only a circular cellar vaulted by a hemi - 
spherical dome and receivins no light from the exterior, The 
second story is of octagonal form internally, and is defended 
by slots on each of the three faces seen from the ou side. One 
will observe that the firing chambers of those slots are sepa- 
rated from the central hall, covered by a cloister vault. Above 
(Pig. 50) is built.a rectangular hall intended for habitation 
(plan G). This hall was the only one possessing a fireplace. 

Tt was lighted by three windows and covered by a carpentry ceil- 
ing. The fifth story likewise presents a square hall, cross v 
vaulted (pian D). Then on the vault is arranged the platfora, 
qhose plan is given in Pig. 51. The middle part directly over 
the vault is below the defensive gallery, whose parapet is not 
pierced by eubrasures, bat only by long slots. The flanking 
watch-towgers possess three stories of slots. The defenders pen- 
strate into the lower story by the doors a, pierced a little a 
above the level of the place of arms, into the second story by 
the doors b, and reach the fourth story bensath the open sky 

by he openings d. From the screw stairs one reaches the place 
of arms by the door ¢, and the defensive gallery of the battle- 
ments by the door e. The defensive galleries extend at f around 
the watch-towers. 

A section made on ¢ h (Fis. 52) explains this interesting ar- 
rangement. At A is the hall intended for the habitation of ths 
lord, all the other stories being arranged for defense. This 
tower possessed neither wooden galleries nor machicolations; it 
jJefended itself chiefly by its mass, composed of excellent ma- 
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96scaney of Hard stone from SS. ta= 
masonry of hard stone from S. Lucie. The fronts were scarcely 
flanked by the watch-towers. So we think that in case of siege, 
wooden machicolations were placed above the parapet, or perhaps 
only over the watch-towers, in order to see and defend the base 
of the tower. This magnificent fort is a masterpiece of consir- 
uction; the courses are regular in height and are selected in 
the heart of the stone and connected by excellent mortar. Int 
that mass is neither rupture nor crack; it is a mass of homoge- 
nous masonry. That palce of arms, placed at a level below that 
of the defensive gallery, served for several purposes. Tté was 
an excellent site for establishing machines with long range, 
mangonels or stone-throwers, a shelter for the defenders of a 
storehouses for projectiles. 

About the same time, i.e, from 1320 to 1325, was erscted at 
the castle of Curton in Guyenne a tower-fort, whose plan pres- 
ents certain remarkable peculiarities. This castle was rather 
defended by its position and its double ditch than by its WOrk S; 
the princip2l tower alone had some importance. This tower, 
hose plans are presented in Fis. 53, contained 5 stories and a 
dungeon, all covered by tunnel vaults. The Single entrance b 
in the tower sas made from the adjacent residence at the level 
of the third story 4. By the screw stairs one descended to the 
lower story 8 pierced by two slots. By a trap c he descended 
into the dunsson C, composed of two narrow rooms intersecting 
at risht angles and containing a privy. The screw stairs ascen- 
ded from the third story to the three upper rooms built on the 
game-plan, and to the platform D equipped with a parapet and 
machicolations. The buttresses that abut the four ansles have 
no function other than to afford flankings for the walls of the 
tower , and are sufficientby thick not to need these appendages. 
Tf one examines the general plan of the castle, © he will see — 
that the angle G forms a salient that flanks (imperfectly, it is 
true) the adjacent watch-tomers. This reinforcement with the 
salient still nad the advantage of making the task of the miner 
much longer and more difficult. The to#er of Gurton further has 
a height of 103.3 ft. from the level of the floor of the dunge- 
on to the upper platform, and the four buttresses stronsly in- 
crease its atea.e In the same province should be mentioned the 
square tower of the castle of Lesparre, which was a fort cromed 
by a platform on a vault, fneactual post, for the area of the 
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97 | 
castle outside the square tower is only 7535 sae ft. Many of 
those castles of Bndlish Zuienne of the 14 th century have b 
but mediocre extent, and appear rather to be fortresses suited 
to guard the country than residences of lords, like our castles 
of the North. This is because the people of Gascony were not | 
completely subjected to English domination, of which they had 
nothing tc complain, but it was to protect Guienne from the 
almost continual attacks of the king of France, and these nan- 
erous little gast$bheswwere well placed from the strategic point 
of view, commanding the the course of the Garonne and the mout hs 
of the Lateral valleys, and were more suitable to suard the p 
province than would have been vast fortresses separated by sre- 
at distances. Thus most of these little castles defended then- 
selves by their location, some works of little importance and 
toxer-forts, into which troops of armed men could retire and 
avait in safety antil relieved: from which they could sally a 
and oversee ths country. 

Norte ~1epetA7. See Guyenne wilirtoire, vy NR. Leo Drouyn. You. 
Il. pe 158 et Seq. 

Note 2epetA7. The same. Yo. 11, P- 162. Ne tee Drouyn s&iwes 
curious Aetails of these Virttve places, to which we request our 
readers to refer. 

Note BopethA7. The some. Plate 132. 

In Normandy, where the English domination at the beginning of 
the 15 th century was contested by a large portion of the peo-— 
le, where it was necessary not only to protect the province ag— 
sinst external, but also from those inside it, the rare fortif- 
ications erected by the English have an entirely different ch- 
aracter. They tend to extend and reinforce important places, so 
as to have numerous garrisons centralized at certain stratesic 
voints. Thus the castlesof*Pabaiges,whose position was so imp- 
ortant, was reinforced durins the English domination, i.c., f 
from 1418 to 1450, by a great cylindrical tower, that formed 
an addition to the Norman keep of the 12 th century (Fis. 54). 
The castle of Falaise covers an area of 3.7 acres; the keep 
congists of connected rectangular baildings according to the 
Norman custom, was not hish and did not sufficiently command 
the exterior: the Enélish added to it the Sreat tower A, call- 
sd the Talbot tower, that contains 6 stories, including the 
dungeon and the attic. This great tower-fort is crowned by 
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machicolations with a defensive gallery. The upper battlements 
afid:the roof exist no longer since the religious wars of the 
46 th century. Several old square keeps of the Romanesque epoch 
were simply regarded as residences at the end of the 14 th and 
pesinning of the 15 th centories, residences that were reinfor- 
‘ced by great annexed towers. This arrangement was the motive 
of a new programme at that epoch, followed in structures erec- 
ted at & single spurt. Men set themselves to building keeps co 
consistins of a spacious and habitable residence for the lord 
at all times, and flanked this habitation by steréns and high 
_towers commandind the exterior. According to that principle 
was conceived the keep of the castle of Pierrefonds. ! Next 
the exterior this keep is actually protected by two great cyl- 
indrical towers with diameters of 50.9 ft. outside. These two 
towers are solid for the height of the batter, conseauently b- 
ing able to defy sap, and contain three stories intended for 
provisions and habitation, with an upper story of very import- 
ant defenses, crogned by a double parapet. 

Not&|S| 1epeihD. APT Shorteou, FAIS. %. 

Note 1.p.-i150. Arts. ahorteou, FIs. 2hy ponjon, FSS. AL tO Ade 

Note 2ep.150. These two towers were overthrown by wining. 7 
Their frogments WH enorwous WOSSSS Vie onfthe Sround, by the 
oid of these Tuins, those works hove ween restored. The hers- 
hts of the stories were further (ndicoted by Fans On the Ten- 
BiNins adjacent buildings. 

Of the two towers, nearly similar in their internal arrange - 
ent, we sive that of the angle, called tower of Charlemagne. 
At the level of the court of the castle, it contains a vaulted 
esllar lighted by two slots (Bid. 55, 7). A passage B allows 
communication from the lower hall of the keep to that cellar. 
By the stairs C one ascends to the screw stairs, that serves 
all the storiss of the watch-tower. At # is a pit made beneath 
the wardrobes adjoinin this tower. Above the cellar A is a 
hall aith segmental cross vault, that is on a level with the 
second story of the residence, and whose plan is similar to 
that of the hall G of the second story, which hall is likewiss 
covered py a cross vault, and finds itself on a level with the 
third story of the residence. Thess hexagonal rooms are each 
lighted by three windons, havins a fireplace K and a passase [ 
communicating #ith the wardrobes y. At 0 is the court of the 
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supviaidial The stairs of the watch-tower N connects this p 
passage N and consequently the hall G with the defensive sallery 
P of the wall suarding the court for provisions, that itself 
communicates with the upper defenses of the castle. 

BePei5O. Boch of the etsnt towers of the castle of Pierrefon- 
as bvears the nome of the knieht, whose statue Vs ploced on the 
external surface. The statue of ghartencine filvys the niche at 
the top of the cylinder of the corner tower of the keep. (see 
Notice sur Le shoteau Vaperisle dae Piervefonds. Ah th eaition}. 

Yote Aep-id0. Art. Ponjon, Figs. Ks" h2y 43s 

Above this vaulted hall G is the story especially reserved 
for theidefense, and whose plan we have drawn (Fig. 56). One a 
ascends to that story by the screw stairs. Atfirst door L sives 
access om the level to the area S$ posed on the vault of the hall 
of the third story. A second door pierced at the level of Bhe 
uoper revolution of the screw dives access to the defensive ¢ 
gallery R of the machicolations. Arches pierced in the cylindri- 
gal wallawith steps like the seats of an amphitheatre, afford 
access from the defensive gallery R to the area S placed 9.3 
ft. higher. The screw stairs allows one to reach ower bhis 
hell a circular balcony with a view of the exterior by a great 
number of embrasurss.e 

The section made on a b (Fig. 57) explains the importance of 
that story from the point of view of the defense. On the area 
A were collected the projectiles suitable for droppins throush 
the machicolations round stones and boulders of all sizes ap to 
4.3 ft. diameter, since the holes in the machicolations are ab- 
out 2.33 ft, That heap of projectiles at need could reach the 
level of the defensive Sallery B, leaving an opening at the m 
middle for the service anf for the passage of mea by the door C. 
The men serving the nachicolations stood in the defensive gale 
Lery B, as well as the crossbow men. Laborers passed the proj- 
setiles to the men according to the orders Siven by the caphain 
of the tower, who was posted on the balcony D next above. Thus 
by the openings, from the balcony tae captain saw the entire 
exterior, and the men posted in the gallery and those charsed 
with the projectiles did not have to seek the movements of the 
enemy, ba only to execute the orders given to them. The crens- 
lated upper story @ was also eaniedccby crossbow men charged w# 
with the dominant and distant fire. According as the besieger | 
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100 cams tosard a point, the cap 
came toward a point, the captain caused projectiles §@ be accu- 
mulated at that point without caassns confusion. If the assail- 
ant approached the batter of the tower, the men saw him throash 
the holes of the machicolations, and only had to drop boulders 
to crush him. Tie fire through the open embrasures # could only 
be distant, or at most at an angle of 60°, because of the prof —- 
ile produled by tbe section of the sallery. The fire through 
the embrasures of the balcony D was either parabolic, or at a 
angle of 30° and 60°. It was the same for the fire of the cross- 
bow men posted on the defensive sallery B. Then by: the machico- 
Lations was obtained a very plunging frre and the vertical fail 
of projectiles, which bouncing on the batter hit the assailants 
obliquely. Thus within a radius of 192 to 656 ft., the defend— 
ers could cover the sround #aith an innumerable number of bolts, 
arrows and stones. The summit of the watch-tower exceeded by 
several yards the top of the rcof of the tower, and its screws 
stairs had an open newel to allow the watchman to cause the men 
fosted in the defensive salleries to hear, just as if he spoke 
throush a tube. , 

At Gis traced the section through the middle of the sides 
of the internal hexagon, i.e., through the axes of the windows. 

This is one of the last works slightly preceding the resular 
use of cannon, since the castle of Pierrefonds was terminated 
in 1407; thas those beautiful towers erected according to the 
old perfected defensive system were very soon reinforced by ad- 
vanced earthworks suitable to receive cannon. At Pierrefonds 
as around other strong places at the bedinnins of the 15 tac 
century, one finds important and numerous traces of those adv- 
anced defenses bailt at the time when the besiesers srousht can- 
non sith them. The platform precedins these towers next the p 
plateau is arranged to be able to place in battery mortars or 
culverins. . 

fhe cslebrated tower of Montlhery on the old road from Paris 
to Orleans, is both 4a fort-keep and a watch-tower. What is now 
termed the castle of Vontlhery is merely the keep, properly 
speaking, located at the highest point of the hill. The castle 
consisted of several enclosures arranged in terraces above each 
other, and containing buildings whose traces are scarcely dis- 
coversd today. Hach terrace was more than 100 ft. lons, and on- 
ly after having successively ascended all of them, one reached 
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the keep with the form of an elongated pentagon (Pig. 58). When 
one had ascended the terraces, he found himself before the en- 
trance A of the keep, whose construction belongs to the first 
half of the 13 th century. 

Of the castle where Louis the Younser resided in 1144, theaet 
perhaps remain the substructures, but all the still visible 
portions of the keep , and notably the principal tower, fort 
and watch-tower, do not date earlier than 1220, although it 
Senerally passss for having been erecied by Thibaut, forester 
of king Robert at the beginning of the 11 tbh century. 

fhis tower B is larger and higher than the four others that 
flank the ksep, and had 32,3 ft. diameter above the patter: t 
the level of its piatform was about 114.8 ft. above the sill of 
the doorway of tae kesp. [ts plan presents a curious peculiar- 
ity. An slevated postern was closed by a portcullis and opens 
outside independently of the door opening in the court. Two s 
stories were vaulted, the three upper ones beings covered by 
floors. A series of corbels like those of the keep of Coucy re- 
esived sooden galleries in two stories» a door also opened on 
the defensive gallery from the curtain c. This*entrance passed 
through the hall of a screw stairs inscribed within a cylindr— 
ical turret, and left the level of thes defensive sallery tor 
reach all the upper stories. From the ground story one ascended 
to the second story by a stairs within the thickness of the w 
wall next the inside. At D existed a quite large residence bu- 
ilding, whose foundations alone are to be seen today. Tt is k 
known what an important part was played by the castle of Hont- 
lhery during the middle ages. 

This valus was due more to its stratesic position than to the 
streasth of its works; and the sreat tower B of the keep was 
much more a point of observation than a defense. Tt is evident 
that for the garrison of Montlhery, the essential thins was b 
be warned in time, for thus it became impossible for the assai- 
lants to reach the elevated hill on which were placed the defen- 
ses. a few men sufficed to baffle 4 sudden attack. 

TOURS DE GUE. Watch-Towers. 

Castles and keeps had their watbh-towers, and also cities. 

Tn the present state of Rurope one cannot comprehend the impor- 
tance of those elevated lookouts on the highest points of cast- 
les afd cities. 
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Tf we have still retained the thieves that seek to enter by 
night houses in city and country, at least that guild only ex- 
ecutes its projects by concealing themselves as best they can. 
But it was not so from the Roman empire until the 17 th century.’ 
Buring the administration of the last emperors, the villas and 
even the market towns were not always protected from bands of 
adventurers, who in broad daylisht held to ransom private men 
and even little communes, as vce still see done sometimes in It- 
aly, Sicily, and on a part of the territory of Asia. Briganda— 
Se (to employ a term that only dates from the 15 th century) 
existed in a permanent condition under the Roman empire, even 
st the gates of the capital of the empire, and it is not equi- 
table to carry back that institation only to the middle ages; 
it belongs somewhat to all times, and particularly to societies 
inclining toward dissolution. The feudal middle ages did not 
opactise brigandage, and did not elevate to the height of an 
institation, as some feisn to believe in order to demonstrate 
to us that the history of civilization only dates from the 16 
th century. 

On the contrary, feudalism undertook to destroy brigandase, 
ghich after the fall of the Roman empire passed into a custom, 
and extended itself at its eases over all western Hurope. Feud- 
alism was & true constabulary, ancarmed masistracy, and in sp— 
ite of all abuses surrounding its reisn, at least it had the 
advantage of arousing the people from the weakness into which 
they fell at the end of the empire and under the Merovingians. 
Those first possessors of lands, those vassals, knew how to 
group around their domains the terrified inhabitants of the c- 
untry, and if the Roman colonists did not pecome citizens at 
once (an impossible task, since modern times have scarcely been 
able to accomplish it), at least they taught them by example to 
defend themselves and to unite at need under the shadow of the 
keep against the common enemy. That the castellans stole the $ 
Sreat roads could be presented, particularly in &he decline of 
feudalism: bat it would also be unjust to make the feudal ins- 
titution responsible for thess crimes, just as it would be se- 
nseless to condemn institutions of credit, because one someti- 
mes finds bankrapts amons financiers. The Assizes of Jerusala, 
that cods elaborated by feudalism out of whole cloth, for the 
state of society of the time, is a collection of very wise om- 
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103 
ordinances, and that indicates a very correct appreciation of 
the conditions of the social order: and the barons, soldiers 
and civilians that edited that code, would have been sreatly 
surprised if someone had told them, that an age like ouh own, 
which claims to enlightem all things, would regard them as rob- 
bers of pilgrims, toopers, pillasers without shame. 

The watch-tower or turret is the visible sign of the system 
of armed police established by feaudalism. The watch turrets 
of the castle have not only as their object to warn the sarri- 
son of a suspicious approach, but much rather to warn the peo- 
ple of the market town or villase to suspect a surprise, and to 
caution them against a possible attack. It was not rare to see 
9 troop of partisans profit by the hour when the men were in 
the fields to take possession of a market town and hold it to | 
ransom. At the first alarm the castellanm and his men had scon 
raised the drawbridge and sheltered themselves from insults’ b 
but these Sarrisons were very weak in ordinary times, and were 
unable to dislodse the troops of adventurers and prevent pill- 
ade of a market town; it was necessary to have tims to collect 
the peasants in the country; for that purpose were erected. wat 
watch-towers. At the first sound of the horn, at the first ri- 
ngs from the belfry, the rural people assembled ander the walls 
of the castle and orsanized the defense, relying on the sarri- 
son of the fortress. For the same motive, cities possessed watch- 
towers om points that viewed the countrn afar. These watch-ton— 
ers established alongs the ramparts became the belfry of the ¢ 
city about the 14 th century; beside the watchmen, they conta- 
ined bells, whose ringing called the inhabitants to quarters 
designated in advance, where the local officers directed then . 
accordius to the instructions transmitted to them by the mil- 
itary chiefs. 

In the castles, the watch-towers not only served to prevent - 
the danser of a surprise; the watchmen that were at the top a 
night and day, warned the men of the castle of the return of % 
the master, the hours of meals, the rising and setting of the 
sun, fires kindled in the country, the arrival of visitors, 0 
passengers and convoys. Thus the watch was the voice of the 
castle and its warning: hence the duty of watchmen was entrus- 
ted only to trusty and well paid men, for the work was hard. 

Frequently the watch-towers were only watch-turrets, i.6., 
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104 
turrets on & principal tower and exceeding in height its top. | 
Rut there also exist actual watch-towers, devoted only to that 
purpose. 

Note 1.p-i157- Art. Gonstruction, PAS. 154; oso Art. Echous- 
wertte. The two Outer towers of the keen of Pierrefonds eooh p 
possessed o wocrth-turret. (See the precedind FIS-). 

The city of Carcassonne possesses a very hish one of an early 
epoch (end of 11 th century), entirely preserved. This tower 
belongs to the castle and dominates the entire city and the co 
course of the Aude; it is built on B rectangular plan, and 
contains only a wooden stairs with lendings. Its top could be 
equipped with wooden galleries. — 

Note 1.-pei158. A Lesend cloim)e thot Vt saluted gharlenséne oan 
Ais crossing to Garoassonne, but did Ghorlenssne ever pass vy 
Sorcassonne? Then the tower is only of the 11 th contury. 

NOLS VoHoiBBo AVG. Avohitectural, wilitatre, FSS Ags oven oy 
the caste of Gorcassonne (the woteh-tower Vs ot S), PAS. 43, 

% perepective view of this costle. Also see Archives des nonum - 
ents hisstorioves. Gide. editor. 

The southwest angle of the Roman walls of the city of Autun, 
the culminating point of the enclosure, possesses a watch-tower 
ef the 12 th century, of which we give a view (Fis. 69) taken 
catside the walls. This tower contains several rooms over each 
other and a wooden stairs. The twin windows of the upper room 
open on the side next the city. The crowniué cornice forms 4p 
parapet, and gutter of the carpentry roof, with the defensive 
Sallery. The water from this flat roof below the parapet is 
discharged by sarsoyles. 

Note 3.p.158- Thais tower ts now called the tower of Francis I. 

The tower of Nesle at Paris on the left bank, and that contr- 
ols the course of the Seine at its exit from the city, was ra- 
ther a watch-tower than 2 work suited for defense. It was con- 
nected by a stockade with the tower on the risht bank (called 
the tower)forming the angle), that below the Louvre terminates 
the wall of the city. A lantern was suspended from its battlen- 
ents to indicate tocboatmen the entrance of the stockade that 
parred a large part of the river. From its platform was seen 
the wall on the zest (left bank), the suburbsof S$. Germain, 
Pre-au-Clercs, the Louvre and the island. 

The tower of Nesle was built under the reigao of Pailip Aus- 


W304 esha: edt os ontt S602 649 fe tecdut 
ers to cme! & aE badanvicse et tas 
h : | ying” pe “,meseupel -si0u8 Ixifs 
els 28 ‘beteoo! BAK aes .eléor O- Tenet to enea oct 
ignore won ‘eandidect ead Yo ooilivan “aegis ear 
. ) sleet essa beliae: edee wito edd fessec seo 
if eT vonem ense sid Yo neieism e beboodxe A ts pi Af 
agincdé. Betisay cud bad aedsmeth eI O.SF “30 aku te 
betoses atotieig « atin Sagaeiaonhd bebgon fiiv gerioss ove 
isieestay ebetiede Ghd lie paivoos ete (% bitte: Wetog 
itielag een eGsnaeg tutr- motte fy ed¢ 30 level ed? evedz 
saqud~dosew B en bevies bua , (2001 Lsninco s yd Eatevoo 
‘$6 .fons 2009 aed q08: assduniieaee O92 «88 feGsk ot on 
tauodnos fo. analg eff $2 “3 8eSP, siosedtes st OL TOAFOT yo 
7 Adel acide wre sat 2°) Bane eat iby ar nate 


$ fabdoues ies sox tswot rts wfetica asi tl Sh 890 
patton atc 96h ssodagq oat. f30n9HRCO gow OTe 
S: 4:9 | | eOSSE tuods ,fatutiteaxt 
Cait aiagd Yo. xeiv evisoceea9 eat 

“guisy. edi eadaiiecflt © .elee¥ siae of? skis 
Betiineussd sd hives esedt stevia sdd no soleay 
“prsdeew siidoe odd OF .vieerevnce fas orvesi 


Fe 
* 


Bealet edt xe eosieg off of baa ~ dead s39f add: nocesas 
Ava a odd bsv1ed: tadt STOR? Aente: cud 16% ‘eSas¢ 


Bed Bakolinetoot 054 fai ings een aedto org ee gab ie 
dd edizogge ete, etiow ond en@ sdnad fi6i sdf no seogsag 
digi. Retoonnoe 276% ‘fae pect @ buslei saz to ele 


105 
August at the same time as the wall of Paris, i.@., about 120, 
and is designated in a docament of 12710 “Torrella Bhilippi HSan- 
elini supra Sequanam.” = Only a century later was it known by 
the name of tower of Nesle. It was located at the place that 
the eastern pavilion of the Institute now occupies. On the quay 
near it opensd the city sate called gate Nesle (see plan, Fis. 
69), and at A extended a mansion of the same name. The toner 
of Nelss D of 32.0 ft. diameter had two vaulted stories and t 
two stories with sooden ceilings, with a platform reached by a 
screw stairs &, after serving all the stories. Thisestairs rose 
sbove the Level of the platform (that perhaps sas primitively 
covered by a conical roof), and served as a watch-turret. 

Note A.P-158. See Diss.orchoeo\. sur bes onc. encl. de Poris, 
by Bonnordort, Porisien. 1852. See the plons of Gowbvoust, ond of 
Fer, Merion, the topestry of the city holl, the endrovings of 
GoLVot and of LIsroel\ Sylvestre, the drowings of Le Vou (Archi- 
ves de Veempire). This tower wos only dewmoliehed ot the time 
when wos commenced the poloce des guotre Notions (the present 
Jastitute), sbout 1686. 

The persepective view of this tower (Fig. 41), taken from out- 
side the sate Nesle, illustrates its value as & post of obser- 
vation on the river. There could be transmitted signals to the 
Louvre and conversely, to the entire aesteras front of the ram- 
aetssoontbhea left bank 2 and to the palace on the island. Above 
Paris were two other towers that barred the river; one was cal- 
led tower Rarbeancand formed the head of the rampart on the r 
right bank: the other was called the Tournelle and had the same 
purpose on the left bank. The two works were opposite the mid- 
die of the island S. [oais, and were connected with two other 
high towers built on the hills of that island, then intersected 
by a ditch filled by the Seine. 7 

Note 1ePpeiGO. Accoradinge to the documents cited shove. 

Note 2.pei1eQ. These vromparts followed the airection of the p 
present Rue KNozorine, that wos built ou side the city softer the 
16 th century ond wos coltled Rue des fosses de Kesle, becouse 
Yi wos HWUALt on the counterecoryp of those aALtches. 

Note B2.p.i1G0-. Art. Architecture wilitorire, FS. 18. 

The tower of Villeneuve-lez-Avisnon, bailt on the risht bank 
of the Rhone at the end of the bridse cf S. Benezet by Philip 
the Fair in 1307, as an observation tower at the same time as 24 
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keep Suitable for defense. It is connected with a vast system 
of fortifications that defended on that side the Prench terri- 
tory against the encroachments of Provence, and that latere 
contributed te take from the Popes of Avignon all feudal rishts 
over the course of the Rhone. 

Note 4.p-180. See An Art. Pont the history of the construct— 
Vor of this tower ond Fis. 2. , 

This tower was built with four sides in lozense plan, and p 
possesses several vasited &alie and a square watch turret at 
top, with 4 burret aise suitable to receive a sentinel. It is 
an admirably constructed work with platform, battlements with 
machicolations, aud watch turrets at the angles. This kind of 
defense brings us to speak of towers regarded as isolated posts, 
a sort of permanent blockhouss. ; 

PONIRS=POSTRS TSOLRRS: TONRS DEFENSES DR PASSAGES, DR POW S. 
Isolated TowersPosts. Defensive Towers of Passes and of 
Bridges. . 

The courses of cur rivers, the passes of the mountains, cer- 
tain lines of defense ofia territory, yet allow to be seen trm- 
ees of towers, habitually square, that served te ensare the 
tolls on the rivers and to repress brisgandase, arrest invasions, 
and surprises by too powerful or turbulent neighbors. These t 
towers are still found in Sreat numbers in the passes of the 
Pyrenses, alons the upper Loirs, the Rhone, Saone, Aveyron and 
Tarn, Doubs and Isere, on the frontiers of Morvan, and in the 
Vosges, are located on high points and can correspond by means 
of signals. The selected site is habitually a steep point only 
connected with the adjacent heights by a tongue of land, so as 
to be accessible enly a one point. This natural road is some- 
times cut by a ditch or defended by a rampart serving as a cur- 
tain for the tower. One can enter the latter only by a door ¢ 
elevated above the ground, and by a ladder or a movable bridgs 
resting on the defensiye sallery of the curtain. A typical ex- 
ample will illustrate this arrandement frequently adopted int 
the passss of the Pyrenees (Pig. 62). Before the sate of the 
curtain was placed a barrier of wood. A machicolation defended 
this first gate. To penetrate into the tower-post ons ascendal 
a flisht of steps leading to the defensive gallery of the cur- 
tain. This Ssallery extended to the side of the front of the 
tower in which was pierced the door. A movable bridge dropped 
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on a corbel on the defensive sallery by means of 2 windlass p 
placed in the machicolation of the watch, and allowed one to e 
enter this fort containing several stories and an upper platf- 
orm intended for defense and for signals. These posts are often 
furnished with firepleces and with an oven and a well reachins 
® spring, or with a cistern excavated in the rock and collect-— 
ing rainwater from the platform and the area. 

The Templar knights possesses many of these posts establish- 
ed on a sreat scale in Syria. “The various war statia@ns posses- 
sed by the Christians in the middle ages in the hold land were | 
consected together by little posts or elevated towers on a un- 
iform olan: a great number still remain today, viz:- RBord-eg- 
Zara, Bordj-Maksour, Om-el-Maasch, Ain-el-Arab, Viar, Toke, ete.”* 

Note 1.9.12. See Besoi sur Le dowm.fronc.en Surieet Vrorient. 
oy Ge. Be Rey. 186. 

Thess tower-posts built by the knistts of the Pimple in Syr- 
ia and the fast are rectansular in plan. MW. G. Rey, from whom 
ni borrow the data concernins those of Syris, sives plans and 
a section of one of these towers, that of Tokle, that ve repro- 
duce here from him (Pig. 63). One enters the lower hall by the 
Sate A&t the middle of this hall is excavated a cistern. To 
seek the door opening to the straight stairs ascendins to the 
upper stories, it is necessary to reach the fléor B by méans of 
a ladder. A tunnel vault forms the second story and a cross v 
vault without ribs supports thataupper platform; a second floor 
divides this third story into two, to reserve @ storeroom for 
provisions beneath the platform. A nachicolation commands the 
door. The greand story could serve as a stable for several hb 
horsesSe 

Tt is interestins to find at Paris a tower built by the knis— 
ts of the Temple, and that presents an arrangement analosous 
to those found in Syria in the posts of that military order. 
This defense was placed opposite the existing Collese of #ra- 
nee, and was known under the name of tower Bichat, because the 
celebrated professor save his lectures there. 1 Tt belonged it 
the commandery of 3. John of Jerusalem, which later in the 16 
th century took the name of §. Joba Taterane “Phe principal 
éntrance od the commandery opened,” says Baron de Guilheray, 
“goposite the College of France. The most notable buildings in 
the enclosure were the tithe barn, the house of the commander, 
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the tower, church and cloister. Ye think that this tower was 
the keep of the commandery, the depository of docaments, arms 
and precious articles, the place of assembly of the knights, 
the sisn of the soverisnty of the commander over the fiefs b 
belonging ta Se Jone? 

yote A SPs ACh. tr Woura Wevecbeencessy tO preserve this prec- 
Lous wmonument, thor BLA not seriously interfere with the course 
of the now streets An this port of Portis. 1% wos o very curious 
excuprle of the works due to the Tenplors ot sbourt the end of % 
the 12 th century. In spite of the protests of the nost suthor- 
Vistivwe persons, the demolition of tower Bichot was hostily de- 
ctded, and we scorecty hod. time to mecsure thor eaifice. Some 
copr1tars from thot demolition were tronsferred to the museun of 
Thuny, vut this wos not vy ts sculpture, olthoush beourtiful, 
Short this edifice interested the historian. 

Mote 1-p.185. See the excellent LTtinerorie orchaeolosiaue de 
Poris by the Learned surthor of so mony precious works On OUT 
MOLLONOL ontiquities. Like oll those thot hove the some core 
for our historical wonuments, Me. do Guilhermy deplored Mm 12855 
She Gestrocurtion of the tower Bichort. *The city of Poris,”™ sora 
he, “thot hos wade so many generous socrifices to sove the ton - 
er of Se. Jocaues to Poucherie, on the contrary showed itself 
for thot of Lotron, ond yet if the Tirsrt enjoyed o greater fone, 
the other belonged tO o vertter epoch of ort, snd wos connected 
with o group of edifices of o more Interesting chorocrter.” Ke 
shot add thor the tower of Lotron war the only wonument of the 
kind Wa Fronce.” 

The tower of the commandery of S. John of Jerusalem, built 
on a rectangular plan, was joined to the residence of the con- 
mander by one of its ansles; by another it was connécted with 
the curtain. This commandery having been transformed at several 
times, it became difficult to recognize accurately what was is 
position of the tower in relation to the buildidés of the same 
epoch. Yet Gomboust’s plana shows it as facing the outside ont 
the szestern front, and in fact its principal defenses were pre- 
sented on that side. Purther, measursments made of it taught 
as more than could the documents furnished by the old plans of 
Paris. Here then at A (Pis. 64) is the plan of the ground story 
of the tower. This ground story consisted of a hall in two bays 
with cross vaults, with a low postern a that formerly opened on 
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the external ditches; a door b likewise opened on the stairs, 
and allowed one to reach the level of the court by passing o 
over a movable bridge s, for the internal ditch f was extended 
by a redan to that stairs. D was then the ditch enclosing the 
commandery: f being the special ditch of the tower. The lower 
hall had no communication with the upper stories. To reach the 
second story B, it was necessary ta ascend by the stairs C at- 
tached to the western curtain. This second story did not comm - 
nicate with the house of the commander located at H: it was a 
necessary to follow the stairs C to attain the level of the t 
third story & From that hall one could enter the commander’s 
residence by the door ¢ pierced in a cut-off angle. Also by t 
the stairs ¢ one ascended to the platform CG, covered by a hip 
roof. That stairs © was of wood, enclosed in a stracture #ith 
thin stone walls. From the heuse of the commander at the midd- 
le of the second story it communicated by a crenelated sallery 
1 (see plan k). with the defensive sallery of the curtain. A 
longitadinal section made on mn will more clearly explain th- 
ese arrangements (Fig. 65). A is the bottom of the ditch, whose 
counterscarp does not appear to have exceeded the level B. At 
“ is found the door that sives entrance to the stairway. AT D - 
Slots ate pierced at the backs of three recesses made in the 
aati a€ the second story. At & is the crenelated passase comm - 
nicabting at the middle of the story from the house of the com- 
mander to the western curtain. The lower hall was lighted only 
by high air holes: as for the two vaulted halls above, numero- 
us windows allowed the light to enter. The uppsr embrasures 
were closed by wooden shutters entering rebates. Fis. 66 pres- 
ents the section through the hall of the second story on the 
side of the defense. Three niches are séen at the back of the 
nall. Before the middle one is placed 3 double column that sup- 
ports the two discharsins arches on which resta the upper wall. 
(See plan 8 afdcthe longitudinal section). For one will note, 
that to give mors stability to the constractiou and to support 
the pressares toward the interior, the walls recede inside to 
the side arches of the vaults. From the exterior of the conman- 
dery, the tower had a severe appearance. We give a view of it 
(Fis. 67) with the curtain , the enclosure of the stairs aad 
2 part of the residence of the commander. | 

This structare of small masonry was #¢ll treated and had 
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saffered no alterations other than those caused by the vicinity 
of modern structares abutting apainst its sides. The vaults of 
the halls were in good condition, and the restorationiof this 
curious specimen of a tower of 3 commandery would have been nei- 
ther adifficult nor expensive. | 

The toner of the Temple at Paris dated from the end of the 13 
th century and was completed in 1206, a little before the diss- 
olution of the orders. 1 This tower was onva square plan #ita 
four turrets at the angles ascendins from the Sroand. It serv- 
ed as treasury for deposits and documents, and as prison, like 
most of thiss Heeos belongings to the establishments of the kn- 
ishts of the Temple. This edifice vas destroyed in 1805. 

Xorte 4.0170. Art. Tewprle. ; 

He StAL\ possess ot Portis one of those works servings ofS O Te- 
Areot, treasury, ploce of sofety, in wmonsions possessed by PTtin- 
ces in the midst of cities: it is the tower still seen in Rue 
de Petit-Lion, and that belonged to the mansion of the dukes 
of Burgundy. “The edifice,” says our learned friend Baron de 
Guilhergy, 2eig solidly built of stone carefully dressed; it 
is pierced by pointed openings and crowned by machicolations, 

a broad screw stairs ascends to the upper story containins a 
beautiful hall with cross vault. The windows lishtinas the st- 
airs are rectangular and ars decorated by mouldings. The steps 
turn around a ccluma, ahich terminatss in a very simple capit- 
a1: bat this capital serves as a support for a cylindrical dr- 
um, from shich spring visorous stems representing oak branches, 
whose interlacings form the ribs of four Sroinsd vaults, and 
whose leaves ars detached and project from the masonry fillings.” 
A secret chamber is arranged at the top of the tower and can be 
jsolated from the passages by means of a pivoted shutter. 

Note ®ep-i17O. Ltiner. orchaeot. de Poris. He. 279.~ 

The tower was built by duke Jean-sans-peur (John the Fearless) 
in the first years of the 15 th century. That prince inhabited 
this mansion when heicauséd theaassagsination of Louis of Orle- 
ans in Rue Barbette. The mansion nf Jacaues Coeur at Bourges 
also possessed its tower, fort and treasury, whose principal 
room on the level of the second story was closed by an iron 
door. 

Note 2.poi%d. See Art. Hoison, FYE. A, The plon. 

%e cannot pass gate towers in silence. Frequently the secondary 
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gates or even posterns were pierced through the towers insteal 
of being flanked by them. That arrangement scarcely appeared 
before the end of the 13 th century, and it is pretty rare. A 
ASain incthe city of qarcassonne do we find one of the most re 
remarkable exaaples of this sort of works. On the south front 
of the secoad enclosure rises a high square tower with four t 
turrets rising from the Sround, that externally show no doora- 
ay, bat at one of its sides (that on the east) opens abdoor 
sr rather a wide postern, whose sill is placed 6.6 ft. above 
the external soil. Fig. 68 presents the plan of this tower at 
the level of the ground story. To reach the sill A it #as necas- 
sary to place outside a ladder or inclined plane of wood. This 
first entrance is defended by a nachicolation a, A portcallis 
boand doors c. Thas ong enters beneath the vaalt pierced by a 
square openings at the centre: then 1% is necessary to turn to 
the right, and he finds himself before the second door, also d 
defended by & machicolation d, a portcullis f and doors s. Pas- 
Sins this second door, he is in the city. The curtains of t 
the walls are at B and C. The two doors h and i cpen inte a pas- 
sase that communicates with a screw stairs ascendins to the a 
gatch+turret 1 and to the upper stories. The second story (Fis. 
69) shows at o the external machigolation, that is served over 
the poftcullis p, when that is lowered: the second machicolat-— 
ion ¢ and the second portcullis ars served by the passase t. T 
The hall of the second story contains a fireplace k with oven, 
three cupboards s, and a well v, that also has an opening oa 
she lists. Two windows f light the room. The stréaxstairs asc- 
ends above this hall to a first battlement enclosins a second 
hall #ith tunnel vault, crowned by 4 platfora suitable to rec- 
give a machine with lons ranges. | 

Note 1epeiAvi. See the Senerot plon of thes critu. This E5te 8 
that of S. Nozoive. (Art. Avchitecture wilitoire, FIS. 44 94D). 

Fis, 70 gives the appearance of the tower on the side next 6 
the city. 

One will observe that this tower interrupts the defensive gai- 
Llery of the curtains, over ahich it aiso exerts a considerable 
command. A broad straight stairs placed on arches (s¢e at &, 
mis. 63) reaches the level of one of the defensive galleries a 
and ends oppositi a door openins on the screw stairs. The slope 
of the Sround inside inclining toward the entrance, a darsoyle 
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is pierced at G,about 6.6 ft. above the ground of the lists, @ 
and at need this could serve as a speaking tobe for the retam- 
ing patrols. This work belongs to the defenses added to the ai- 
ty of marcassonne by Philip the Bold, and is built like the t 
tower of the bishop’s palace on courses of hard sandstone with 
posses, jointed with care. It dominates the barbican of the o 
outer wall and the entire vicinity, for it is placed on the 
highest point of the plateau. [ts mass serves to mask the cha- 
‘poh of 9. Nazaire, only distant 32 pt. Its platform is coverdl 
by stone slabs,and a watch-turret H (Fis. 70) surmounts it, to 
allow the master engineer to direct the more sae of the great 
machine placed in battery on thet platforn. 

Kote 1.p-172. The stone-thrower is represented tn bottery on 
Short PLotforn. 

Jutside, the tower of the postera of S. Nazaire presents an | 
appearance still more imposing, for the ‘ground of the lists is 
9.8 ft. below the sill of the second door. Fig. 71 shows this 
exterior next the side of the postern, the wooden galleries b 
being assumed set in place for the defense. These Salleries are 
placed on bat taree sides of the toner, bsfore the parapet of 
the defensive galleries, leaving the watch-tarrets free and t 
their slots: so that thése turrets flank the wooden Salleries 
and are arranged as indicated by the section (Fig. 71 bis). 

According to castom, the communication between thre ordinary 
dsfensive gallery A and the defensive gallery B for war consi- 
sts in the embrasures pisrced in the parapet. From this gallery 
B by the end of the miller’s ladder the crossbow men ascended 
to the raised gallery © and could shoot bolts through the mack- 
icolation BD. Three rows of crossbow men thus firing simultaneo- 
usly. Further, probectiles were dropped vertically at need thr o- 
ugh the machicoletions M. 

Profiting by the command from the apper platform, a fourth 
ron of crossbow men shot bolts afer through the openings with 
shutgers and the slots pierced in the parapet Fa Dotted lines 
indicate the angles of fire. 

Sometimes the arrangement of gate tovers was adopted for sa- 
ke of econony. It was less expensive to make an opening in the 
base of the tower, than to flank that openins by two towers ac- 
cording to the most general custom. Several of the blockhouses 
built in Guyenne under #nglish domination have sauare towers 
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for gates. One finds even before that epoch in the eéanteystr - 
ees of gates pierced through square or rectansular works. Such 
is gate Branet at S. Smilion, ahose construction is still int- 
irely Romanesque, although it scarcely dates before the begin- 
ning of the 13 th century. One of the gates of Badillac offers 
a curious atrangement, amons the works of that kind. It #as 0 
only in 1215 that the enclosure of the blockhouse of Cadillac 
and its portals gere commenced. The inhabitants mast erect t 
the walls, and the lord of the place, Pierre de,Grailly, the 
four good and sufficient portals. It seems that these four por - 
tals, the lord of Gaailly bailt only two. Here is one of those, 
called gate Garonne, constructed with the greatest economy, mt 
presenting an arrangement little known. 

Note 4. HeiTS- See Guyenne wiliiaire, vy Me. Leo Provuyn. Youv.1l. 
~. 255. ALSO see in The sone work the gate of S. Noosire, cool- 
Lea gote Godiloc, thot Vs rectangulor im plon ond crowned by 
o simple row of wochicolations. , 

Ditches about 77 ft. wide and filled with water from the Oeil- 
le surround the old fort. Gate Garonne projects 1ts entire dep ta 
sutside the curtain, whose defensive dsallery contsauss oehind 
it, and it sweeps the ditch. Here (Fig. 72) is the plan of that 
gate at the pat of the sround story at A, and at B is on the 
level of the second story. In the last plan is seen ait @ the 
defensive gallery of the curtain, chat the work doss not inter- 
rupt. The machicolations and slots ‘b are pierced 6.6 ft. above 
the floor of this defensive Sailery, and conseauéotiy cannot 
be served by men posted in that gallery, but indeed by soldiers 
placed on a@nacoden floor seen at d in the longitudinal section 
(Fis. 73%: now one can only reach that floor by passing through 
a door opened at e an the level of the second story (see plan 
B), and can only ascend to that floor by a movable ladder drain 
at f (Ris. 73), and that starts from the floor of the gate. The 
Suards of the door then have the sole charge of aatching over 
its defense, and do not communicate with the defensive gallery 
of the curtains. Since according to whe charter establishing t 
the defenses of cadillac, the inhabitants built the #alis and 
she lord erected the gates, it might be that the guard of the 
Latter was only confided to the men of the lord of Ghailly. T 
They aloag could open the gate; and alone could defend thea. Tf 
The lord woald shus have less to fear the consequences of seak- 
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weakness, Giscourasement, or even negligence of the citizens, 
sufficiently disposed at all times not to prave the length of 
privations of a siege. 

To have an understanding with enemies and aid them by means 
of passing a moat 66 ft. wide and filled with water, and tos 
scale a rampart 23 ft. high, was an act of treason that brave 

nen could not perform; but to allow the post of a gate to be 
surprised, or tc listen to proposals, and consent to lower the 
dvanbridge before a troop making fine promises, #as what freq- 
uently happened ‘to soldiers. 

Tt seems that the bailder of gate Garonne of cadillac may h 
have desired to avoid this danger by making this defense, in 
spite of its small importance, a post absolutely independent of 
the ramparts of the city. In our longitudinal section (Fig. 73) + % 
it is seen that the defensive gallery is easily overlooked by 4 
man posted on the floor d. The place of the movable latter all- 
owing one 3 reach the door e (plan 72 B and section 73) is s . 
still perfectly visible. The pier p is wider than the pier ¢. 
Then the machicolations and slots commence only after the door 
e. (See transverse section, Fig. 74). The protecting wall of 
these slots is borne on tao corbels and an arch, thus leaving 
a space between it and the side wall $s; a space which the lad- 
der fits. Phat was in two parts; & side anf upper part #as fix- 
ed, set on a rest arranged on the corbel beside the Suard wall; 
she other followed the wall 6 to the ground. The second part 
of the ladder £ (section, Fis. 73) slid at need on the timber 
i fastened to the wall, and on the other side 1 was held by 
the timber m resting on the corbel Se But the door ¢ and the 
help of a rope, it aas easy to slide the ‘descending ladder on 
the sides of the fixed ladder . It is understood that a suide 
prevented that descending ladder from leaving its plane. 

The men of the post havins ascended the ladder, passed throa- 
gh the door e and descended by the little ladder to the special 
Aefensive sallery d. Thence throagh three slots they could shoot 

bolts at the first Sate and serve the machicolations, if thee ) 
enemy reached the gate barrier t. A small drawbridss ¥ closed 
the first gate. The defensive gallery d was covered by 4 simple 
and very steep shed roof r. Also by the ladders one ascended 
to the second story of the apper defense, consistins of batéle - 
ments and pierced by slots with machicolations on the front ma 
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sides of the tower. If we assume that the section made from x 

to y (plan B) looking toward the interior of the tower, we obt- 
ain Fis. 75. This drawing shows us the arch of the door at e, 
the floor of the defensive sallery of the curtains for the ser- 
vice of the soldiers at b, and the dsfensive gallery of the post 
especially for ths suard of the tower at e, with its door eo | 
ocening on the novable ladder. 

Note 1.0-120. The very complete drowinéds of this work hove b& 
veen furnished oO us by Me Burond, srohirtect ot Bordecux. 

3hill these square toners serving as sates do aot appear to 
offer sufficient resistance to a determined assailant. their 
frontr were not flanked, and the serious defense commenced only 
in even the interior of the tower, when the outer sate was al- 
ready taken. There was aa inconvenience in that method. Ta the 
matter of fortifications, it has always been bad to reserve me 
most efficisnt means behind, for the troops are then disposed 
to abandon readily the external defenses to take refuge in th- 
a that they regard as stronger, but which are the last, and 
ich thus arouse the energetic efforts of the assailants. A 
ace encroached on ag soon as taken, the besiesers becoming t 
a mors energetic and bold, when he has obtained a first advan- 
tage. It is an axiom of defenss, that has never ceased to be a 
applicable:- it is easier to prevent an assailant from advanc- 
ing, than it is to drive him back when he has gained a post. 

A gate not flanked, like that of the fort of Cadillac, #as 
soon forced by filling the ditch. Then the besiegers found % 
themselves in front of & second defense, it is true, relative- 
ly sbrond and weil equipped; but it was eary for them to set f 
fire to the floors of the tower by piling fascines under the p 
passage},and in that cass the work had no more valus. At the 
end of the 14 th century however, the towers assumed new impor - 
tances because of &hsir conmand, and a celebrated soldier, O- 
ivier de Glisson, continued to employ them as gates. Yet Oliv- 
ier de Clisson renounced the souare plan andoadséptsd the cylin- 
apical form. The castle of Blain, sitvated between Redon and 
Nantes, was built at the end of the 14 th century by the cons- 
table Olivier de Glisson. The entrance gate of the baiiex isp 
eiaced in a3 round tower, calied tower of the drawbridde, that. 
stzii shows on the exterior and interior the crowed Wo with a 
helmet. This monogram is equivalent to 4 certain date, for one 
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finds ot on the seal of Olivier de Clisson of 1407, and on the 
buildings of the mansion of the constable built in Paris about 
1282, now comprised in the palace of the archives of the enpirs.” 
Tt is further known that about 1366, Olivier de Clisson, who h 
had sword never ho have the Rndglish for neighbors, demolished 
the castle of Gavre that the duke of Brittany had just siven 
to Jean Chandos, and he had the stones taken to Blain to use 
them in the construction of a new castle. Now it appears that 
the ferocious constable had adopted in the defenses that he er 
erected, a system of gates passing through the cylinder of a 
round tower, with drawbridge, long passage, foldiug doors, ma- 
ehicolations and portcullises. 

Kote A.pei@i. Thus we hove exploined concerning one of the 
howers of the castle of Vincennes. The Sores of thot costle 
ore pierced in the tower on rectangulor plon ond snologous to 
thot represented Va PLES. 31, 32. 

Note BepeiLSi.w HOtO Loken from on unpublished Nore of Me ae 
@& ROMS. 

Note 2.H-iBi. On This prosromme woe constructed the gote of 
the voiley of the costle of BLoin just mentioned. 

Phe Pound tower had this advantage over the rquare tower, ¢ 
that it threw divergent projectiles, left no dead points ander 
the machicolations, and was difficult to attack by mining. 

Phese gate towers of Olivier de Clisson had a considerable 
command over the curtains. That of Blain is covered by a coni- 
cal reof, and over the vaulted passage of the sate is a square 
hall with fireplace, closets and a stairs ascending to the de- 
fensive galleries of the machicolations. 

The celbrated castle of Vontardgis possessed a gate tower con- 
structed nearly according to this programme, buat developed. We 
present its plans (fig. 76). 1 at A is traced the plan of ths 
Spound story. A advawbridge was lowered at a on a road: b was 
a wide ditch: 4, the isolated curtain of the tower: ¢, the dre- 
at hall with battlements: “© £, the second drawbridsge, so that 
the tower could be entirely isolated from the outside and from 
the court & of the castle. 

Note 1.p.182. See DU Gerceor, 7 es plus excellens vostiments 
de France. 

Note 2-pe122- Articrte Holle. 

Then one had passed the firsé sate a, he found himself in a 
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cylindrical court, a sort of well open to the sky with a0 exit 
other thar the gate f of the court. In the second story B tha 
tower communicated with the curtain by means of a wooden foot- 
bridge landing at a little post h. By two passases reserved in 
the thickness of the cylinder one reached the two rooms of the 
portcullises, and found opposite the foot-bridse a screw stairs 
ascending to ths upper storyof the defense, whose plan is rep- 
resented at CG. That story consisted only of an:annular gallery 
sith battlements outside and inside, so as to allow the defem- 
ers to crash the assailants that had ventured into the circal- 
ar courte 7 
_ From the Sroand one could not ascend to the upper stories. 
Small posts were probably arranged in the thickness of the cy- 
Linder between the rooms of the portcullisses and the crowning 
gallery. Fig. 77 presents the section of this tower, made on 
the axes of the gates a A, and the detail of the upper gallery 
a& B. We cannot state whether this work was earlier or later 
than the defenses built in the West under the orders of the oo n- 
staple de Glisson; buat it is certain that it belonged to thes 
sane order of defenses. 

fe have shoan in Art. Pont towers intended to defend passage; 
some are square, like those of the bridge of Cahors; others are 
circular or elliptical, like the great tower of the bridge of 
Saintes. It is then useless to extend farther here on these to- 
wers set across passages. It remains for us to Say some words 
on light-towers. One of the oldest is the tower of Aisues-Morés, 
ealled the tower of Constance, built by &..Louis. This cylind- 
rical tower has 91.9 ft. height by 77.2 ft. diameter; a turret 
5f 26 ft. rises on the platform near the battlements, and supo- 
orts the night fire intended to guide the ships entering the port. 
That olatform is arranged te receive the rainwater, which runs 
into a cistern. Two vajited halls are constructed below the b 
battlements and are only lighted by slots. 

On the square tower of fort S. dean, that flanks the left side 
of the entrance of the old port of Harseilles, and that dates 
from the 14 th century, formerly existed a turret supporting a 
fire. On the shores of the Mediterranean, in the suburbs of A 
Aigues-Vorts, are still seen traces of isolated towers, thats 
served both for light-towers and for posts tocdefead the shore 
against the descents of pirates. sa. ne 
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Most of these works date from the reigns of 3. Louis, Philip 
the Bold and Gharles VI. 7 

fhe destructive climate of the coasts of the ocean has not 
allowed the light-towers of a remote epoch to remain, and one 
can regard as one of the earliest the tower of the port of Ro- 
chelle, called tower of the lantern. That work is attached to 
the ramparts and rises on the shore of the sea at about 325 ft. 
from the mouth of the harbor, at the end of the left front. It 
is a Sreat tower 52.5 ft. diameter, tarminated by a pyramidal 
stone spire. 

We give the plans (Fig. 78) of its three stories, at A being 
the sround story, at B on the level of the second, and at C on 
the level of the defensive sallery. : The lower story is vault— 
ed: it communicates with the city by the passage a, but is not 
connected with the upper stories by any stairs. The second sto - 
ry is only entered by the passage b opening on the defensive ¢ 
gallery of the curtain. Prom that passage one ascends by & sc- 
rex stairs to the defensive gallery of the tower with battéleme - 
nts at go; then at this level is found a second stairs h reachins 
the Lantery attached to the spire. Fis. 79 represents the Sect - 
ion of the tower. One notes that the defensive gallery is pier - 
sed by machicolations. At A is the lantern that receives the 
fire, which was masked by the spire from certain points of the 
horizon. Tt is trae that the lantern is at the side next the 
high sea, and that its fire illuminated the point of the spire, 
which might be for sailors a4 méans for not confusing this lis- 
ht-tewer with another. The construction of this tower dates f 
from the end of the 14 th century. Fis. 30 presents its eleva- 
tion on the side next the entrance of the harbor. A balcony is 
reached by the screw stairs, is placed at the mid-height of the 
stone spire, and permitted the placings of watchmen or even adi- 
itional fires. ; ; 

Yote 1.p.184. Me Lisah, orchitect, who hos written o very re - 
markoobe work on the port of Rochelle, hod the courtesy to per - 
MLL US LO Teproduce His Ararwines of she tower of the Lontern. 

Tt has been rscoénized in our days, that it could not suffice 
to place lighthouses at the entrance of roadsteads or of rivers 
to indicate the passage to wariners, but that it is first limpor- 
tant to mark the position of the coast. “Now this coast presm ts 
a series of capes variously accented, that may be regarded as 
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the apexes of a polyson enclosing all the reefs; and men have 
placed a light on each of these so as to indicate the land as 
far as permitted by the height afid the power of the appratus. 
They have further established such a relation between the dist - 
ances between the points and the reach of the lights, that it 
would be impossible to approach the coast without having at 1 
least one light in sight, while the air is not foggy.” Ones 
will understand that to execute a work of that nature and accor- 
Aing to that method, it is first of ali essential to have very — 
accurate maps of the coast. Now topographical science is an en- 
tirely modern sciences. 

Note A.p-127. Kemoire sur Lrecloiroge 2% Le balissoge Ges co 
cotes de Frence, 186A, bu M. Leonce Reynoud. 

Coasts during the middle ages, as well as during the period 
of Srecian and Roman antiouity were recognized only in an imper- 
fect manner, yet sufficiently that rsefs or promontories may | 
have been marked by towers or simple furnaces in which were bir- 
ned resinous materials darins the night. 

Tf one traverses the coasts of France, particularly in Yorma- 
dy and oa the Mediterranean, it is very rare that in the vicin- 
ity of modern lighthouses, he does not find traces of structu- 
res of the middle ages. Duriag that period as during antiquity, 
if wen coemenioated by means of sisnals placed on elevated poi - 
nts while the day lasted, at night fires became a habitual mea - 
ns of communication between distant points, as still practised 
in the mountains of Switzerland and the Cevennes before the es- 
tablishment of the electric telegraphs. Tt is unnecessary to 
say that these lighthouses supported, either simple gratings f 
for eesin, or permanent fires enclosed in lanterns, and that 
they could not have the range of our modern apparatus. | 

Tae extent that we have been compelled to sive this Article 
sufficiently shows how important were structures sith sreat com- 
mand ir the architectare of the middle dges. This desire or need 
to erect towers exists in all civilizations, that have not re- 
ached complets development. Those that built wished to see and 
be seen afar. Thus the tower became also a security, a means 
of oversight and a mark ofshonor. : 

Under the feudal system, the lords alone had the risht to e 
erect towers: vassals could not possess them. (Arts. Chateau; 
Manoir. : 3 
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It is well understood that abbots exercised the same right, 
as feudal lords, which both for lay as well as religious lords 
W2aS Subject to authorization by a sovereign. Thus under Philip 
August and under S. Logis, many a lord was compelled to demolish 
the towers, that he had built without first having obtained t 
the royal sanction. | 

nAemolition of towers ordered by the sovereign was almost al- 
ways caused by the complaints of the neishbors. Notably the a 
abbots and bishops carefully saw that castles with towers were 
not erected in their vicinity. Their complaints on this subject 
are frequent, and when the parties could not agres, it was nec- 
essary to resort to the royal authority. Was tha alaays expec:- 
ted? This is doubtful; hence between the lords the conflicts 
that in the end caused the royal intervention to the detrinent 
of ane of the two adversaries, sometimes of both, and to the 
benefit of the sovereign power. Besides in case of war or def- 
snse of the territory, the king had the right te occupy, orc 
cause to be occapied by his troops, the castles, towers and ke 
keeps of his vassals. 

Now in spite of this risht, it sometimes occurred that the 
Sates of castles remained closed before their sovereign, who 
was not always in condition to cause them to be opened by force. 
Thus castles and their formidable towers became for royalty, 
as they were strensthened, a memorial of insults frequently m- 
punished. Louis XI struck the first blow at these feudal nests, 
The Renaissance, éven more by feshion than by politics, saw a 
Sreat number destroyeda denry IV, Richelisu and Vazarin disa- 
antbed the last. 

Yet such was their number on French territory, that #e find 
many of these defenses and posts still standings. 


TOURER. Turret. Small Toser. 

Diminutive of tower, a small tower or rather a tower of small 
diameter. anor houses could aot have towers, but only turrets. 
(Art. Manoir). The name of turret was also given to actual tow- 
ers flanking curtains, but whose small perimeter could contain 
but a very small number of defenders, a sort of waéch-toner or 
turret. Gates of little castles were often furnished only with 
turrets. Today one habitually designates by this name cylindri- 
cal or polysonai works supported on corbels. These turrats rose 
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either from a corbel or a buttress: they afforded only a flank- 
ins of small extent and a view outside the habitation, of as 
gate or a curtain. Sen scarcely began to employ them only dur- 
ing the 12 th century; the 13 th, 14 th, 15 th and 16 th centu- 
ries even gade great ase of them, and certain residences of t 
the 17 th century still posses then. 

Note 1.p-1290. Several turrets ore sti\\ seen on BONnSLONS Of 
the AY th century in Rue Houtefille at porie. 

The turret is closed and communicates with the dwellings or 
defensive galleries only by a door. Thus it forms internally 
a little circular room, a cabinet or watch-bok, and is most f 
frequently covered by a cone of stone or of carpentry, lead 
or slate. The turrets frequently contained a screw stairs com- 
anicating from a second story to the apper parts of the edifice, 
is. 1 gives the plan and view of an angle turret of the 12 th 
century belonging to the oldest part of the castle of Vees. 7 
That turret is cylindrical and is placed on two buttresses, a 
and three corbels fillins the reentrant angles: consequently it 
was hollow only at the heisht of the third Story. Bands and c 
chevrons decorate its Springing and cornice. 

Enclosures of abbeys and small courts were often strensthen- 
ed by turrets at the ansles or at certain distances for placings 
aatchmen. Somemimes even these turrets had two storiss, on at 
the level of the defensive gallery, the other above, to which 
one ascended by a Ladder. 1 This sort of turrets were actual 
watch-boxes, and were so called duriné the middie ases,. 2 The 
two cylindrical turrets that flank the Sate of the abbey of ¢, 
wichel-sa-Ner are indsed little towers in the old sense of the 
word, Here (Fis. 2) is a perspective of that beautifal work b 
bailt in alternate courses of rose and of sray sranites in the 
height of the second story, and that dates from about 1260, 2 
Those two turrets serve both for stairs and defenses in their 
upper part. The sate flanked by them is preceded by a little 
fort, and the entire construction is intact. * They are not 
conical roofs which crawn the two cylinders, bat platforms, to 
leave more freedom to the defenders. ! 

Note 1.p.192. Art. Gloture, PS. 5. 

— Note 2.p.i182. Art. Bohausuertte. | 

Note 3.p.i82. Art. Architecture monostioue, Piss. 18, 19, thot 
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Note Ae P-192. In Archives des wonuwments Historiaques, see the 
work of We Devrez, orohitest on Mt. S. BRichel-eu-Nery 

fhe principal sate of the palace of the Popes at Avisnon is 
likagise flanked by two little towers, whose arraisement merits 
attention. | ek 

This facade consists of a series of arches pierced by machi- 
colations at the heisht of 49.2? ft. above the sround, and supp- 
orting a defensive gallery with buttresses, behind which the 
facade wall rises to the height of the roof and bears a seconi 
series of battlements. ’ The two turrets of the Sate rest inh 
horizontal courses on two piers of the arches forming machico- 
lations, and profit by the projection of the defensive sallery 
to rise to the upper battlements (Fis. 3): thus they flank the 
two lower defensive galleries A and B, and add to the defenses 
of theesate. 

Yote 5.p.492. Art. Polois, Figs. 15, 18 (14 th century). 

Note 6-p.192. The upper part of these turrets wos stiVi intact 
ot the besdinnin’ of the (49 th) century: the work hos been ro- 
zed to the Level cf the defensive gollery since then, out there 
exist drowrings ond pointings Ln the Viorom of Avignon, which 
permis Vt tO be restored completely. 

{hs pyramids crowning these two turrets were of stone and dec- 
orated by crockets. One will note that the corbels supporting 
the are circalar in plan, while the tarrets themselves are oec- 
sagonal in plan, with ribs projecting at the angles and at the 
middis of tae sides of the prism. This arrangement is not rare 
during the 15 th centary. ‘ 

Many mansions and even simple private houses possessed ansis 
turrets, allowind windows to enfilade the streets, or engaged 
turrets containing stairs. (Art. waison, Piss. 13, 14, 15, 33, 
324, 35, 39). Sometimes thise terrets were also arranged to sive 
Little cabinets in the vicinity of occupisd rooms. There exist- 
sd a charming turret of that kind in the angle of the court of 
the mansion de la Tremoilie at Paris: it formed a porch in the 
Sround storybefore the passage leadins to the garden. 

Note ~.PeiSke AVL. Worteon, FISS. 26, B27. FProgwments of thot 
turret were deposited in the court of the Eoorte des Eeoux Arts 
in Porise- Also see Architecture civile et domestiaue vu NU. 
Yeraver & Corttoris. 

When turrets wers corbelied, the constructors of the niddle 
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ages devoted great care to the arrangement of the masonry and 
the distribution of the loads to avoid overthrow. These corbel- 
lings mach below the internal floor of the turret, and the cyl - 
inder is complete, so as to be able to maintain itself at its 
centre of gravity. It is guite rare that an angle turret is 4 
drayn as indicated by the plan (Fig. 4, A), ie@e, mith theee- 
fourths its area outside the lower construction. Most commonly 
either a buttress relieves a part of the overhans (see B), or 
more than one-fourth (at C). Bat the 15 th century allowed it- 
self boldness in construction and loved to show this. Then sone- 
times at that epoch angle turrets were erected according to s | 
sketch As Then to prevent overturning, the entirs portion a be 
of the cylinder, it was necessary for the corbel to start suff - 
iciently low as to be loaded by the angle h, befors commencins 
the complete separation of the interior of the turret. The con- 
structors procecded thus. Let (Fig. 5) a section be made on b b: 
let ¢ be the level of the floor of the story commencing with 
the lower floor of the turret. The starting of the corbel being 
placed at a, low enough that the load of the fourth of the pl- 
ane n oO pq resting on the angle stone is at least equivalent 
to the load o s t of three-fourths of the projecting corbel.. 
for that purpose there was left at v a vacancy covered by an 
end of the floor. This opsn space in old turrets,, sherecitiex— 
ists, is taken as an intended secret hidins place. The three- 
foubths of the cylinder overhanging were easily connected tot 
the fourth endaged at the angle, but still it was essential + 
that the erdgaded quarter should by itself be as heavy as the 
overhangins three-fourths; that is why the walls of corbelled 
turrets are very thin, frequently perforated, and present a bh 
horizontal section like that traced at D in our Pig. 5. 

Note 2.p.iSk. IT howe seen o turret ruined where the owner of 
Ss monor nod the 1420 of removind the wossive ondle fTormingd 6 
counterporse, believing tho thie mus enolose o tressure. 1% 
WOULA OLeo be very Jonserous to FILL with wmosonry the pretended 
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PRARRSe Beam. Rood Beam. 
The Latin word trabes adopted by the Church, signifying the. 
sooden timbers placed across or around the choir, on which were 
‘placed lights or lamps were suspended. The abbey churches had 
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rood beams before the main altar (Art. Choear). A cracifix was 
habitually fixed on the middle of the beam. These beams soneti - 
mes rested on four columns surroundings the altar. They were cr- 
ved and painted, or were covered by Soldsmith’s work in copper 
or silver, Surmounted b: arches in which burned lamps. Some- 
times statues decorated then. There no longer exists one of 
those beams in our old French churches, but some are still seen 
in the churches of Italy. The little monastic church of S. Jean- 
au-Bois in the forest of Compeigne still permits to be seen t 
she tao sawed ends of a beam of the 13 th century covered by 
pretty paintings. Those ends rest on two tapitals placed beside 
the piers at the entrance op the choir (Fis. 1). During the mly 
yeek was suspended from the rood beam the funereal veil that con- 
cealed the altar of the sanctuary. The 6ustom@s of the rood beam 
is earlier than that of the rood sersen and dates from the first 
cime of Ghvistianity. Bike many other primitive customs, it is 
retained in the Greek @hurch, and we cannot state why these be- 
ams for sapportins lights were suppressed in france. The abbey 
churches of S. Denis and of Cluny possessed magnificent rood 
beams ornamented by sgoldsmith’s work and chandeliers of vernil- 
ion, which sere placed between the stalls and the sanctuary. 

Note 1.p.i87. See Hv gonge. G\oss. 

Note 2.p-iViy. E_ocrtin Norte. 


mRaATT, ART DU. Art of Drawins. Detailing. 

Thus is designated the operation, that consists in drawing 
full size on a surface the horizontal and vertical projections, 
sections and revolutions of the different parts of a structure, 
so that the stonscutter can take off templates for the masonry; 
the carpenter can cut the timbers that compose 4 work in carpen- 
try» the botner can obtain the members of the joints of wains- 
cot, doors, windows, etc. | | 

Drawing is an operation of descriptive seometry, a separatian 
sf the multiple planes that compose the solids to be placed-in 
the constraction. 

The art of drawings was developed during Grecian antiquity, b 
but was nearly ignored by the constructors of the first period 
of the middle ages, and on seeing the Carlovingian monuments, 
it does not sesm that the efforts attempted by Charlemagne to 
cause Sseometry to be taught to western architects produced sen - 
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sensible results. Qniy efter the first crusades vas perceived 
a notable development of these sciences in France. At the end 
of the 12 th century, the masters of works had resumed posses- 
sion of geometry, and since that epoch their skill in that sci - 
ence increased from year to year until the end of the 15 thc 
century. 

The practice of descriptive geometry «as very advanced among 
oriental peoples and amons the Bsyptians from a very distant 
spoch. After the transfer of the Roman empire to By zantiun, t 
she mathematical sciences had powerful centres at Byzantiun it - 
self, Alexandria, later at Bagdad, and in the countries subject 
to the domination of the caliphs. The first crusaders found in 
Yyria schools by which they benefited, and from the beginning 
of the 12 th century the art of projecting solids, of developi— 
né their surfaces was already practiued in the Vest. If the e 
elements of Seometry seemed scarcely known to Cart@vinsian con- 
structors, they were evidently familiar to the Cluniac archit- 
ects, who erectsd the nave of Vezelay about 1100: and 30 years 
later in the construction of the porch of thecsame church, one 
perceives that these constrictors have already an extensive 
knoaledsge of descriptive seometry, for all parts of that. porch 
and notably the masonry are drawa with certainty and precisim. 
Yauch more, in the drawings of that beautiful Cluniac school, o 
one sses oridginate 4a systen, no longer empirical like that of 
the constructors preceding the middle eases, but based on a pr- 
inciple, that is excellent in our eyes 4% teases, because it is 
logical aud trae. Ye shall explain that method in some words. 
fvery stracture is erected to fulfil a purpose, proposes an aia 
for itself: it seems then that this is the object that must im- 
pose the means: this aeans is or must be essentially subordia= 
ate to the object. For example, a ball has @ void covered area 
as its object; tals void space is the object and not the piers 
or walls: these are and must be only the means of obtaining 
the void. Assume that the hall is vaulted, the vault covers th 
the void space and is the essential part of the structure, bée- 
cause it is necessahy to maintain it in the air: it is then — 
the vault, its fora, extent and weight, that determine the ar- 
rangement, the form and strength of the points of support. By 
logical deduction, the area to be covered and the means of cov- 
ering it (being a vault) being given , the vaalt mast first be 
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4raan, and its drawings imposes that of the piers or walis. In 
ali things, it is the conclusion one desires to reach, that is 
required by the conditions, and no one #ill commence a book or 
a discourse without previously knowing, what he desires to den- 
onstrate. | | 

A metrod so natural, simple and logical, then opened a new 
field to architecture, such as would again be opened today, if 
men would take the trouble to apply it sith rigor and utilizing 
the elements at our command. We state that then in the 12 the 
century, this method opened a new field to art, because from 
the decadence of the antique, art only lived on very confused 
and corrapt traditions, whose elements sere forgotten or not 
understood, because men rarely Kave themselves the trouble in 
architecture, no more than today, to make the premises accord 
with the conclusions, or the means with the purpose: they spoke 
for the sake of talking. In the midst of the confusion and is- 
norance of the practice of art, the introduction of 4 method 
satisfying the mind, easily applicable, which required at first 
only a knowledse of seometry of little extent, tha was furth- 
er capable of infinite improvements, as ‘the result has proved, 
and as one recognizes when he desires to apply it, must produse 
one of those sudden developments occasionally marked in the hi s- 
tory of the art. Thai is what occurred. Happily for the time, 
the Cluniac monasteries sere the gost intelligent in the Nest, 
and were at the head of instruction in all the sciences, that 
could then give & new direction to arts and letters. If one e 
examines the sonuments erected by those religious durins the 
first half of the 12 th centurg, he ascertains to what degree. 
they had been able to as similate that architecture, “ghose elen- 
ents they had acauvired in Syria, and also how they had fertili - 
zea these elements by subjecting them to a geometrical method — 
risorously deduced from the purpose . Henceforth in drawins the 
structure, it was the object supported, its shape, weight and 
logical position, that would impose the members and forms of t 
the member that supported. Once again was then an advance, a 
new idea, for that idea had not been developed with that rigor, 
neither anong the Greeks nor in Roman edifices. Tt would again 
be in our days one of the elements of prosress in leaving this 
to the time, and in taking into account sitadies pursued ia ‘spite 
of academoc restrictions, because it is singularly suited for ; 
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using the new materials, sbhatindaastry supplies to uS. 

ft mast be stated, that to apply rigorously the method of 4 
drawing introduced by the masters after “the middle of the 12 th 
century, it #as necessary for themselves to be draftsmen, and 
that the architectural forms should be combined according to t 
the needs of the construction. It was essential for them to hs- 
ve constantly before their minds the practical means applicable, 
not only to the part, but to the entirety. They did not trust 
¢thenselves to the operation of facing (derssing after erection), 
sO convenient to conceal nemlisgence, forgotten things or errors: 
for each stone from the hands of the workman must take just the 
places intended for it, according to the necessary form drawn 
in advance, to never be retouched. The system of vaulting inven- 
ted by those masters about 1150, and so rapidly attaining. its 
logical development, a system whose elements were entirely new, 
derived from 9 special method of drawing, rigoroas in its prin- 
ciple, bat very extended in its applications. Ta studying the | 
edifices erected in that old France from 1130 to 1160, one eas - 
ily discovers schools that must have trained the constructors 
during that period, the difficulties that arose from a still 
imperfect application of the method to be followed, the impro- 
vements developed as thoss masters entered farther into the t 
true application of the system adopted. In fact thus is formed 
an art, and not by vasue attempts, products of ahat is believ- 
ed to bs a spontaneous inspiration, or of a cloudy eclecticisn, 
attached to no fixed principle es. In architecture, everything is 
a ‘problem to be solved; established traditions may be followed, 
and long furnish a carser to the artist, but if those traditio- 
ns fail, or be recognized as iasufficient, for art not to fall 
into the last desres of weakness, it needs to resort to absolute 
principles, a and must adopt a logical method in its course, close 
in its application. The masters of the 12 th century so unders- 
tood their part, and if they have left us writings to teil us, 
Ae ig have erected sufficient monaments still active, to prove 

* to as. Then the developments nf religious and military arch- 
esc chiefly occupied theses masters, and yet the orinciples 
that they adopted extend to ali otasr branches of art. Once in 
the path logically traced, they did not leave it, for it led t 
them as well to the construction ef tse ebares in novel foras, 
as to that of the fortress, the palace snd the douse. 
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We have been so stronsly gnaccustomed to reason, when this c 
concerns architecture: the academoc formulas are so hostile to 
examination, and just ‘appreciation of the purpose, the need and 
the practical means, that in our days necessity being the las 
and being superpor to the prejudices of the schools, the arch- 
itects have seen arise ‘peside them a powerful body probably de s- 
tined to absorb them. Tose that ae term engineers on the whole 
do nothing else, than the lay masters did about the middle of 
the 12 th centary. They take as the law, the need exactly ful- 
filled by the truest and Simplest means. Tf their method has 
not yet been able to develop new art forms, this mast be due t 
to the influences of schools, from ahich they have not yet da- 
red to withdrawn thenselves entirely. They succeeded in freeing 
thenselves , 8S one cannot doubt, for again necessity compelled 
them to this; the example that we present here will sooner or 
later end by convincing then, that those are degenerate tradit - 
ions with #hich they mast break; that such an art as architec- 
ture is not renewed by assimilating earlier forms without pass - 
ins thea through a €areful examination, but much rather by sta r- 
ting from 4 principle established on reasoning and on logic. 

Perhaps the monks of the 12 th century expressed theih resr- 
ets at sseing abandoned the traditions of Romanesque art and 
the remains of the antique arts, at the sight of the new seho- 
ol of lay masters, who sought tec establish their system on ex- 
anination, geometrical frocedures and the strict observation . 
of the reauirement;.their complaints have not come to us, and 

besides if those occurred, the social movement that claimed to 
remove covilization from their exclusive influence was strong: st. 
The schools of the monasteries themselvés, althoush powerful, | 
were carried alons after the 12 th century, so far is the mon- 
astic establishmentr had retained the schools of masters of #- 
rks, Yet it is necessahy to render to these establishnents ths 
justice due them, they had commenced (the Claniacs among all) 
the learned revolution, that was bo rene:t the art of architect - 
ure, In their schools, as we have just stated, the study of ¢ 
Seometry was evident tly in honor from the first half of the 12. 
th century. They commenced the ruin of Romanesque art, perhaps 
unconsciously, or at least theg did not pretend to establish 
hieratisa. Assuming that they may have recognized the danger t 
that menaced Romanesque traditions, they did not have to combat 
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129 . 
this, irrational eclecticism of our academies of modern art, 
since they scarcely knew more than one architectural form, that 
nhich they had practised. A mark of genius scems to have caused 
this revolution in the art of bailding. Suger caused the church 
of &. Denis to be rebuilt in 1127. Tt was completed or nearly 
so in 1141. Then one already sees appear tie system of constr- 
uction termed Gothic in what remains to us of that monument. 
The vaults contribute the wost important part of this syst- 
én, and are conceived cutside of Romanesgqus orinciples. Fis. 1 
explains the tracings of the part remaining aroand the choir er- 
ected by Sager. The round arch has completely disappeared; all 
the arches are pointed, and their horizontal projections imper- 
atively require the place and fora of the piers.ignacother terms, 
the architect must have first traced the vaults on his plan be- 
fore deciding the arrangement of the piers. His intention evid- 
eatly was to seek half arches of equal span as much as possible, 
since in all the part occupied by the ¢ apels and the double s 
side aisles, it was necessary for the croans of the vaults to 
be on a Level or nearly so. 7 
The piers A, B, 0, D, 8, and the archivolts AB, BC, CD, 
were yebuilt under S. Louis, bat the plinths of the piers A, B, 
G, date from the epoch of Suger. As for the high vaalts of the 
sancteary, they were likewise rebuilt in the 13 th century. The 
us se occupy ourselves only with the part comprising the chap- 
als of the doubke side aisle belonging to the construction of 
1137. | . . | 
One will note tha thethalf diagonal arches 4 b,c. 4, disp ates 
ete, are sensibly equal. From the moment that the peinted arch 
is adopted, small differences in span of these half arches do 
not prevent their crowns irom attaining the same level. The c 
cronns of the transverse arches F G, HI (pointed arches), 
2 level lower than the crowns b and 4; this must be, since 
Pe gpans Fos, ¢ G, etc., of these arches are less than those 
of the half diagonal arches. As for the transverse arches K lL 
drawn on a circular horizontal plan, their crowns are at @ le- 
vel intermediate between that of the crowns b d and that of the 
crowns 6 h. The crowns a of the side arches neither reach the 
level of the crowns d. It results from this, that the vaults 
bE: & istre, LK PO, are sensibly swelled upward. These arches 
of the vault and their revolutions being dragn, ths master of 
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works has projected their imposts on the points on which they 
must rest, aS we Bave indicated at P for the column p, the pro- 
file of the transverse arch being a and that of the diagonal 
arches S$; -- these imposts have imposed the form and dimensions 
of the abacuses, and consequently those of the capital of the 
column: so that (see the detail R of a chapel) these columns 
take a diameter according to the strength or number of arches 
shat they support; which is perfectly reasonable and losical. 

There exists a notable irregularity in the general drawing of 
these chapels andiside aisles of the choir of the church S$. Dena- 
is. The projections of the transverse arches normal to the cir — 
aular are ABC do not tend to the centre 2 of this circle. he 
centre of the second are L x ig at T on the main axis beyond 
the centre a, while the centre of the third arc d a”, on which 
are placed the centres of the semicircular chapels is at 9, ad 
that of the nead e T of the chapels is at V. Thus the transver - 
se arch # I, more again than xi, also nore than p va Onyehee 
contraly, the transverse arch 0 a has less span than F G, ete. 
Tf we prolong to the main axis the horizontal projections of t 
the transverse arches A é, a Mes a SS: bag we see that only the 
line A e falls on the centre T, and that the others strike the 
main axis bevyondsthat point. The draftsman bas balanced these 
lines as one balances the treads of a stairs in 4 ainding por- 
tion, to avoid too great differences, that would be given by t 
the sectors at each of their extremities. In fact, if the master 
nad drawn the rays tending te a centre, the arches at the ent- | 


yances of the chapels woulda have had spans out of proportion 
to those of the archivolts A B of the sanctuary. The drawing of 
the arches of the vaults would have become more difficult, or 
rather the considerable variation in the lengths of the half 
arches would have been an embarrassment for the constructor, # 
without countins the bad effect produced in the eye. 

there is also in these irregularities, appreciated only on a 
plan accurately laid out, an intended perspective effect. It 
must be recalled that the place 2 in the sanctuary was occupied 
by a magnificent altar with the shrine of the martyrs, all res- 
tored with luxury by Suger, and that because of the deviation | 
of the radii of the chapels, ceremonies performed before the 
altar of relics really occurred at the centre of these chapels. 


as for the éreater opening of the transverse arches c e, rélab- 


a 


Gaara 2 NL eae | rai 

3 Laat EA Gaodt ot Giaaena 
| Kigeb stom satvin to ensee 2 ven ain ele © 
‘ Ao! dostte 48 Sateqque 203 bas .eixs aien 
pecan 7 ee aSVidoegaied xd hoostong. BESS 
2 fas vated, en oe, shueite nee eiasaeniter: ‘geet 
iid ow 18d laeet ena yibisd 10 e&iee tieds tees 
‘ponaton oat to. tawooas out of ackdgoot ad atoetes 


phe ‘garenay deer ‘an a¢peenton est. ob Janey eeidiva lop 
Byzey & go7t bue .oye edd 1s Bean 6 oo1t dives tadd vetti 
t a suet preity abwiee kes aed Ao Liga peepee piso 


weve te ‘sathen eat | vikiga od yeee enw ti at deas 


aero 


a ak sais $3) _yugtaeo. at St eda. 4 dees 
on edd id Eohsotis weidilion’. ede 4d. festtiorg ¢iohte! 
se Md tad bg Boeny wa woh at lusy dome2t te 


i | e008 dona ns aah an Speneeanreds on EER evodd 
i Sat. Ho, west ot heoltiua tT 980% ened 50 e160 alnee 
© im wa laued. Sat. ehoivsloves asi bas dors jadi %o moivocsiP 
ee “mostoerib tend o¢ vinelevibasqiea keosto uiceanoy sag 
Leask eeosd Fis Raitse {los v8 .dovs eft So boikeingy edt 
To} cd 08 SoibroooR fren sbegcumon ak geoqmt eds goiog sav de 
qa oof ,asdots oe lo notioe1kh O88. Buns exioegsoy eat to en 
| Lannea Agr ‘yoaoank sid tyeaqne Jenm fact beoesd al fer 
Sone: ei end? 19%, 10 ameloc. ead. Reg sro. rere 
Dams aa 968 Teds etivev ect to orinssh, 
@ faa¢ Gat? ei #1 .aeio sid to xs0n 
watenoss cf eoitoerg sdeloucs 
Aaa iy. on ts. tad tes 


131 

relatively to those of the transverse arches of the front cha - 
els, this was a means of siving more depth to the church on its 
main axis, and for opposing the effect of foreshortening of the 
apse produced by perspective. | tae ob 

These refinements seen strange to us today, and rather than 
geek their sense or verify the results, we prefer to place these 
defects in location to the account of the ignorance of those old 
artists, free to marvel tomorrow at the no less important irre - 
Sularities found in the monuments of Greek antiouity; irregular- 
ities that result from 4 need of the eye, and from a very deli - 
sate appreciation of the perspective effects. Thus having tHo 
weights and two measures, disdainins nere what we admire there, 
we do not take account elsewhere in our structures, of these 
consequences of the laws of oerspective. Tt must be admitted, 
that if it was easy to modify the widths of the intercolumnia- 
tions or the diameters of the columns in a Greek portico, since 
these researches do not modify the system of econstraction aith 
lintels, it is much less so to apply these lass, imposed by a 
need of the eye, to vaulted edifices. Tt ig necessary for the | 
system of vaults adopted, to lend itself to these Liberties; 
this is also what occurs ahen one abandons the Roman aed tne 
Romanesque vaults to introduce a new construction. Those #ee= 
teea of the 12 tb century, so refined in their conceptions, 
largely profited by the facilities afforded by the new system 
of French vaults for obtaining grand effects by the aid of sim- 
pie and practical means. Once the general plan was obtained, | 
there vas no embarrassment in turning an arch according to an 
angle more or isss open. Tt sufficéad to draw on tae area the 
direction of that arch and its revolution. The template of & 
the voussoir placed perpendicularly to that direction sives t 
the springing of the arch. By collecting all those templates 4 
at one point the impost is composed: next according to gne for- 
ms of the voussoirs and the direction of the arches, the capi- 
tal is traced that must support the inoost. The capital being 
jrawn, one bas the column or pier. Thus it was by the general 
drawing of the vaults that the master ecdumenced the sraphical 
work of the plan. It is true that such a method required & very. 
complete practice in geometry, not only on the part of the mas- 
ser, bat also with the detailers, for it sas necessary at each 
impost to take into account the penetration of the surfaces 
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that were grouped in clusters; bat men will probably not clain, 
that this knowledge carried very far by the master and easily 
understood by the assistants, was ever a mark of ignorance and 
barbarism. Having laid before the eyes of our readers one of 
those seneral drawings, it is necessary to penetrate farther 
into the methods of detail. Let us take one of the simplest. 


ret (Fig. 2) be the jamb of a doorway with external recessions. 
This splay must necessarily be covered by arches. For making & 
these arches we shall take stones of dimensions proportioned | 
to their spans. Let A B be a scale to ons toise (6.5 ft.) Din- 
ensions of 11 ft. will be given to the voussoirs; the splay 
havins a depth of 4.4 f%., four superposed rows of voussoirs 
will cover it. On the tympanum T as & centering, We shall draw 
the first row B of voussoirs; on this first row the second 6, 
and thas for the two others, D and B. An archivolt band F #ill 
enclose the four rows. The horizontal projection BC D B of the 
imposts of these voussoirs will give the dimensions of the cap- 
itals, whose upper souares G will then have 1.1 fta on each of 
the two visible sides. Accordins to the projection that we wish 
to dive these capitals from the shafts of the columns, we draw 
the latter. If they must be engaged, these shafts are drawn % 
tangent to the sides a, b (see detail 4): then the capitals 
tnemselves will be engaged, and their centres will be at dener 
we prefer these capitals to be entire, we draw the shaft of & 
the columa with its centre at the middle i of the square. The 
tao methods were adopted in the 12 th century, but the second 
is rarer in the French provinces than the first. The projection 
of the abacus will be free and will be feguiarly profiled aro- 
and the top of the capital. This projection wiil stop the band 
7 of the archivolt. Farther, the horizontal projection of the 
capitals and their abacuges aill sive those of the bases and 
their plinths, as proved by the vertical projection Le This Vv 
very simple detail, since it is only necessary to draw a seri- 
es of concéntric archivolts, emphasizes the dominant principle. 
These are the arches and their horizontal projection, which de- 
terminesthe form of the capitals, shafts and bases of the col- 
umns. The master must dran these rows of arches before drawing 
the ground plan. } ery | 

Wote 19-20%. Art. porte, PVs. 53, 5%, @0, 62, 83, She 

Tt if be necessary to draw the arches of 4a nave and their sap- 
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supports, the operation is (necessarily) more complicated. In 
architecture as in ewerything, when a new principle is adopted, 
the first applications made of it are not the simplest. O4p s 
steam engines are less complicated thaa were those of the begi n- 
ning of the (19 th) century; it is only by study that man coms 
to simplify what his genius first made him invent. | 

Let us place in parallel two systems of piers of naves supp- 
orting cross vaults (Fig. 3). That at A belongs to the cathed- 
ral of Paris: the other is from the cathedral church of Rheins. 
Tae first dates from 1195, the second from about 1220. fet us 
Slance at the section of the nave of the church of Notre Dame 
of Paris. (Art. Gathedrale, Fis. 2). We “shall SEs that the cy- 
lindrical piers support in the ground story two archivelts, a 
transverse arch, two diagonal arches, and a group of three Lit- 
tle columns destined to support the arches of the high vaults: 
in the second story, a vaulted gallery, i.e., a transverse arch 
and two diagonal arches; at the height of the windows, a batt- 
ress, the wall pierced by openings, two little columns for the 
side arches, the transverse arch and the two diagonal arches 
of the high vaults. In retaining the system of cylindrical pi- 
ers, the master of works certainly believed that he started f 
from a simple principle, and yet this first point must cause 
hin embarrassment and require complications in the drawings. 

On our Fis. 2 at A is seen the horizontal projection of all 
those members superposed on the half circumference of the cyl- 
indrical pier. On that perimeter the draftsman starts the tra- 
nsverse arch a and the diagonal arch b of the side aisle, the 
archivolt co c da with two rows of voussoirs supporting the lon- 
sitadinal stractare, bbe Little column ¢ and that at f destined 
to carry the transverse arch anf the diagonal arches of the h 
high vaults. To receive these members, he traced the abacus of 
the capital square with angles cat off, which does not prevent 
the horizontal surfaces v suxporting nothing. This first dran- 
ing receives the plan of the piers at the level of the Sallery, 
the plan found in g hi j k. Against the inner side of this pier 
mere drano the little columns 1 of the transverse arches and m 
of the diagonal arches of that gallery. The horizontal pra ject - 
ions of the arches of these vaults are the same as those of the 
arches a b of the vaults of the side aisles. The openins of the 
gallery being enclosed by an archivolt, the horizontal projection 
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of that archivolt was drawn at n and Ss, projectins sewara the. 
nave to n’, the face of the tympanam of the lower archivett ¢o 
form a projection over the capital of the angie pilaster (Art. 
Cathedrale, Fis. 4). As for the internal archivolt s, it serves 
as a sides arch for the vault of the gallery. Tocopen the arca 
better, the little archivolts forming the arch (Art. Gathedrale, 
Fis. 4), start at t on the pilaster i, and not on the little 
column. The external face of the wall over the gallery being 
at a, borne on the side arch s, the external buttress is at X 
yr. (Art. Cathedrale, Fis. 2). oi 

The Little colunms e and f continue to rise and receive the 
transverse arch e’ and the diagonal arch f, whose impost is 
projected on our Pigs. These springings | give the form of the 
capitals and abacuses traced at y. On the projection Z of this 
abacus remainins square rests the base of the little column q, 
that bears the side arch of the high vault. It should not be 
forgotten that these high vaults are hexabartite, that the dias- 
onal arches occupy two bays, and consequeatly give a horizontal 
projection of near A5°, The difficulties in drawing woald have 
been increased, if these diagonal arches had bee the diasonal s 
of a single bay. To | 

By this example one sees what complications and what experi- 
menbs would result from the incomplete use of 4 method, the p 
principle being once adopted. The arrangement really commences 
only above the abacus of the sreat capital, and this arrangem- 
ent is restricted by this need of a square abacus set parallel 
to the main axis of ths nave. The architect has proceeded logi - 
cally for the upper part; he has first traced his arches of the 
vaults, and that has given hin the form, the place and the din- 
ensions of the supports; but this squar. surface in which it 
is necessary to remain, and which was siven to hin by the lower 
cylinder, obliged him to combine the members, to confuse them 
with each other to find their places. Yet in spite of efforts, 
he has Left unoocupied surfaces on these abacuses, too linited 
in two directions. Desiring to have cylindrical piers in the 
sround story, and adopting the arrangement of the new construe t- 
joa, it would have been more logical and simpler to place the 
abacuses diagonally, since it was parallel and perpendicdlar 
to the main axis of the nave, that he must develop the members 
‘of the construction. Tn fact, if the abacuses had been drayvn 
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as we have indicated at G, the draftsman placing the diagonals 
in the direction of the development of the supporting members; 
he would have been less restricted and would have left ao sar- 
faces unoccupied. As one indeed thinks, this reasoning was sopn 
followed by. the masters after the beginning of the 13 th centa - 
ry. The cathedral of Rheims was founded in 1212; the part of t 
the nave adjoininés the transepts was erected about 1220, 25 y 
years after the construction of the piers of the nave of Notre | 
Dame of Paris. The plan B (Pig. 3) gives half the horizontal 
projection of one of the piers of Notre Dame of Rheims {014 
part), with the members supported by these piers. The architect 
returns to the cylindrical pier, but he diminishes its relative 
diameter, and he attaches to it four ensased columns. 2) On that 
pier (art. cathedrale, Fig. 14), he places a capital, or rather 
2 group of capitals (Art. Chapiteau, Fig. 23), whose combined — 
abacuses adopt the general form indicated in G. But by these 
columns engaged te the cylinder and the frank form of the aba- 
cuses, the arrangement commencing above this pier is connected 
to the lower parts Tn fact, the engaged column ¢ (next the nave) 
supports another column with a diameter slightly less thas that 
of the two little columns D, which extend to the high vaalts to 
receive the transverss arch F and the two diasonal arches) Bs. T 
The engaged coluan K supports the longitadinsl archivolt whose 
width is’ K’K", and above appears the pier L MN of the trifori - 
um with its little colama Oo, then the jamb of the upper window 
J 0’0” enclosed by the side arch of the high vaalt, whose litt - 
te column is at I. The engaged column P bears the transverse 4 
arch Q: above the rear wall of the triforium 8 is joined to the 
elosins wall of the internal passage $8”. On the pier is ‘det- 
ached the colemn 7” against the buttress with external passage. 
The diagonal arches of the vaults of the side aisles are at V, 
their trace on the abacus being V”. The advance from ths pre - 
ceding example is very evident. All the members have their pla - 
ees, ao longer interfering with each other; thus at Notre Dame 
of Rheims the stability is perfect, the effect clear and the 
appearance is reassuring. The Logical consequences of the prin- 
ciple however must be pushed yet farther. | 

Hote 169.208. AN cttempt of this kind hod been mode olrecdy 
An the port of the nove of Kotre Dome of Paris next the towers, 
whose construction dotes from cbout 1215. 
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Note 1.9.209. To properly know the ploce and function of ad 
sheee members, iw is necessory to hove recourse of FIS. 14 oh 
Art. gothedrole. 

Ta 1231 was commenced the work of reconstruction of the nave 
of the abbey church of S. Denis. The architect charged with t 
that rebuilding remains unknown, like most masters of works of 
that epoch. But the edifice that he has left to us indicates 
in all its parts a certainty afd perfection rare in the art of 
drawing. ey 

As we have just done for the cathedrals of Paris and of Rhe- 
ins, let us take one of the piers of the nave, and see how dif - 
ferent stories of the structure rest on this pier. The last t — 
traces of the cylindrical column, that accords so Little with 
the different members of the vablis, are effaced: the arches 
uf those vaults absolutely determine the form of the pier. The 
longitudinal archivolts consist of two rows of voussoirs, eaccor- 
ding to custom; ~ the transverse arches of the vaults of the 
side aisle, that receive the stone floors of the terraces, are 
composed of the same number of voussoirs; then are necessary 
the places of the diagonal arches. The high vaults consist of 
a transverss arch only supporting the fillings and havins as 
single row of voussoirs 13 ins. wide, two diagonal and two side 
arches, that encloss ths tracery of the windows. The necessary 
positions of these members of the vaults rigorously determine 
the form and number of the members of the pier. In fact (Pis. 
4}, the transverse arch of the vaults of the side aisle compri- 
ses the tao members a’ and b”: the diagonal arch has the memb— 
er c. The transverse arch of the hish vaults consists of the | 
member 4, andiagonal arch of the same vaults, and of the membe r 
e, The horizontal projection of the imposts of those arches is 
traced on our Pig. with their profiles. The diagonal arch c of 
the side aisle can start and take its curvature before the half 
b of the transverse arch, so that this diagonal arch rests on 
the bearing that serves as support for that haif b: thus the 
two projections are seen to intersect on c. The pier consists 
of a single engaged column for these two combined members. Ths 
projections of these arches are further exactly comprised with- 
in the lines f 6h i j k 1 a n o p intersecting at right angles 
and forming the block of the pier. The engased columns are tra- 
ced within these lines, their centres being on the diasonals, 
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so as to give the projection of the capitals, whose tops under 
the projecting abacases is this projection f ¢ bh i k, ete. For 
the arches of the sreat vaults is traced a spécial cluster of 
engaged columns ag rv; the abacuses of the capitals of these ar- 
ches are drawn ins t av: the projections of the abacuses of 
the other capitals in f’h’k’, etc. At the side A of our Bis. 
is drawn tae pier with its bases. Above the longitudinal arch- 
ivolts at the height of the triforium is separated the little 


engaged column B, which supports the side arch.of the interior. 


4t D&E GH is drawn the pier at the Level of the triforiun. 
The passage is at P, the perforated wall of this triforium is 
at I, and the external buttress at K L. Above the triforium is 
drawn the window with its little column ¥, that bears external- 
ly the enclosing arch, that is only the side arch itself: thas 
the centre of this littls column M is on the same line as that 
of the little column 8. At the level of the windows is placed 
on the buttress K L the isolated column N, which receives the 
head of the flying buttress, and which leaves a passase above 
the triforium between it and the pier 0 Q. 

Note 2.H.209~. Art. Arohitecture vrelisieuse, PIS. 3A. This 
enerovinge ives Vu perspective the section of the nove of the 
gobey church of S. Denis. 

+ is easy to recognize that this last drawing is preferable 
to the two former. This is more clear and losical. The arches 
of the vaults each have their support: the capitals of these 
gupports are clearly accented by the blocks of these arches 6 
eouprieed within the rectangular parts. The projections of the 
bases of those of the capitals are the same, except for the b 
bases bhat the angles judiciously cut off at 4, so as not to 
restrict passass. 

Tn this path, the masters of the middle ases could stop only 
at the final limit. Men in our country do not submit ti Logic 
with impunity. It pushes us onward, and carries us to the lim- 
its of the possible. Fifty years at most after the adoption of 
these principles of drawing, the architects arrived at sivins 
to the piers exactly the game horizontal section as that of the 
arches: one can take this fact into account by examining Figs. 
15, 16 and 17.0f Art. Pilier. These methods led them to conce- 
ive a construction only by traces of horizontal projections s 
superposed, and naturally the plans of the upper parts (comple- 
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(completion of the work), that determined the horizontal sect— 
ions of the lower parts. From tne time of Villard of Honnecourt, 
men still adhered to drawings conceived in the spirit of those 
that we have just presented. One finds amons the sketches of ¢ 
that architect indications, that agree accurately with the ne- 
thods suggested by the study of the monuments of that epoch, 1 

HOLS? 1.0211. See AVoum de VilV\ord de Honnecourt. From the 
OVYVSELHNOL Wonuscoript, published by J. B. Lowaus ond A Duval.i858. 

Villard of Honnecourt sives some plans of vaulted edifices, 
and one can verify that the drawing of those plans is essential- 
ly derived from the necessities of the constraction of the vaa- 
lts. This fact is evident to whoever will Slance at the plans — 
of the cathedrals of Cambrai and of Weaux, + at the plan conc- 
sived and discussed between Villard and Pierre of Corbis, on 
that of the choir of Notre Dame of Vaucelles, of the order of 
Citeaux. 3 this Last plan, whose principle we sive (Pigs. 5), is 
one of the most beautiful conceptions of the besinnins of the 
12 th centary. $ The method of drawing the apse is simple. The 
quadrant A B was dzvided into 7 parts. Hach of these radii gi- 
ves either the pel hn of the piers a b, c a, or the centres 
of the vaults ¢ f 6 h, etc. The circular chapels are adroitly 
connected to the side aisle, while leavins easy passage. The 
arches of the vaults are combined in a way to sive half arches 
of nearly coual development. A general plan being thus traced, 
the architect had the direction of each arch. He decided on ta 
their sections, then placins these sections on the imposts ac- 
cording to the direction indicated, he derived from this the 
drawins of the pier. 

Note 41.p-212. Prlotes 28 ond 28. 

NOteSe 2cPe BiB. PLote ABe 

Note 2.0-212-. Plote 22. 

Note AoW 212. The Giateresion church of Youce\les wos erected 
ot some niles from Gombroi, V4 wos Gedicorted in 1235 by Henrd 
de Dreux, orohvishon of Rheins. I% wos SIVVL stondingd In 1712, 
and wos only destroyed ot the end of the Vost (48 th) century. 

Ne have freaquentyl had occasion in the course of this Diction- 
naire to give meneral and detail drawings of edifices, but it 
does not seem useful to insist here on the geometrical proced- 
ares of those drawings. What is important is to emphasize is, 
that the systematic side of those procedures, either as con- 
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concerning the composition or as concernins the construction 
and the value or form to be given to the various members. 

Those who deay the utility that can be derived from the staly 
of our architecture of the middle ages, because most frequent- 
ly they have not taken the trouble to know its spirit and ele- 
ments, or pretend to resard our researches as a tendency to a 
pursly material revival of the forms adopted by the artists of 
thosa distant epochs (although we have always said and avitten 
that these studies should only be regarded as a means, and not 
as the type of an unchangeable art), sometines disdainings this 
architecture because they believe it to be only construction 
and not art: sometimes accusing it of alowing itself to be led 
into the stransest caprices, or even to be subtte and bold be- 
yond measure: to be the result of ignorance suddenly aroused, 
or of science withoutwehoice’ of form;. to be poor in invention, 
or rich to excees in details, hieratic or capricious: so that 
if by chance had to combine those appreciations, the diffical - 
ty would be to harmonize them before opposing the excess and 
error in them. Yet if one examines with care the methods emplsy— 
ed by these masters of the middle ages, he recognizes at once 
that they are derived from definite and clear principles, es— 
tablished on profound and judicious observation of the condi- 
tions imposed on the architecture in general, whatever the 
surroundinss or the time: ‘that its methods are developed accor - 
ding to a logical. procedure in its course, faithfully edit | 
in practice. 

No architecture can bear better than ours during the best pe - 
riod of the middle ases, this superposition of the plans of a 
stracture, 3 superposition ahicr shows that no member is super- 
fluous, that all have their places marked from the basis. Let 
one try to make proof of this: and with the smallest portion of 
good faith (yet some is necessary), he will very quickly Pecos - 
nize, that neither Greek nor even Roman architecture, so freq- 
uently rational, possesses to the same desree these logical au 
qualities of construction. | 

“The system of drawing of our architecture of the middle ages, 
frog the 12 th to the end of the 15 th centuries, can be summ- 
rized in these few words:-” the object Supported determines & 
the form of the support: ” and that without being able to fini 
3 single exception to this so simple and natural law. It is far 
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from this system to the absence of ah] system, which causes as, 
among other examples, to erect columns along 4 wall to support 
nothing at all, and to occupy the eyes of idiers, we ‘frankly 
admit: but to resard as progress that forgetting the most nat- 
ral laws of architectare, and to assume scorafal airs before 
the works of artists, who have applied rigorous reasonins to 
what they were doing, when men have lost the habit of reasoning, 
would cause a smile, sere it not so costly. 


TRANSSRPT. Transverse Aisle. Transepts and Crossing. 

A word derived from Latin and that several write transcept. 
We prefer to adopt the orthography transept, fron trans and 
Sepire, to enclose beyond. In fact, in the primitive basilicas 
and in the old monastic churches, the enclosure of the choir 
is placed in the transverse aisle, the apse beins reservedfor 
the sanctuary. 

The Roman basilica sometimes possessed a transverse aisle, 
Use@c, & transverse space between the tribunal and the aisles. 
In the basilica of the forum of Trajan (basilica Hmilia), the 
tribanal occupied the width of the five aisles: the side aisl- 
es returned before the semicircle: then where these side ais- 
les formed a sort of transverse aisle, shere between them and 
the tribunal remained an interval required for the construction 
of the roof. Several Ghristian basilicas of the first centurigs 
possessed a transverse eisie. On that orinciple is constructed 
the basilica of the Nativity at Bethlehem, which dates from t 
the 6 th centary. Th basilica of S. Paul-without-the-walls 
(Rome) was commenced in 386 and entirely completed under -the 
reign of Honorius, was restored several times, and notably in 
the 13 th century possessed a vast transverse aisle, belonging 
to the Theodosian arransement. This primitive transverse aisle 
formed a sort of separate work, and studied with the texts rela- 
ting to the first Christian liturgy, it presents an arrangemaat 
of Sreat interest, that one finds asain ir the basilicas of %. 
Peter of Rome, S$. John Lateran, S. Maria Maggiore, and S. Beter 
in Bonds. (Rome). * | me 

Note 1.9.2414. See the frosments of the plan of the Copitor. 

Note 2.pe2Zihke We advise ovr veoders to consult on this subject 
the excevlent work of WH. Benry Hubsch, Monuments de Lrarchitect- 
ure chrertienne, tronsloted by Abbe Guerber (18eG. Wore’ edition). 
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Tears colvection of churches of the first centuries wos node wo 
WIth vrore cove, ond shows how Sorupulousty our neriéehboors beyond 
the Rhine exowmine the fried of orchoeolosicot studies 

fhe plan of the basilica of S. Paul-without-bhe-Walls sives 
us this transverse aisle of the well marked primitive charch. 
The principal nave afidthe four side aisles (Fis. 1) are separ- 
ated from the transverse aisle by @ wall pierced by a triamphal 
arch and four secondary arches. The main altar is placed at 4, 
and with its enclosure over the crypt (confessio) separates t 
the choir B, occupied by the chiefs among the clergy, from the 
believers placed in the nave. 

The transspts were filled by clerics and persons clothed with 
8 religious character. It should not be forgotten that in the 
first centuries of Christianity, the altar sas surrounded by 
veils, that were opened only at certain moments in the offices: 
thus the transverse aisle was the sacred place, the cell into 
which the laity did not enter. A last tradition of pagan wors- 
hip, and also a custom of the Jews, that we find retained in 
the litargy of the Greeks. | 

The transverse aisle was of small extent in the Roman basili - 
ca, when it exists, but assumes considerable relative imporsa 
nee in the sreat primitive Christian basilicas: the transverse 
aisle gives the Christian edifice its religious character, for 
the aisles are only a place of assembly. Thus it aid not ceass 
to be amployed in monastic churches, The plan of the church of 
the abbey nf S. Gall (Switzerland) indicates a transverse aisle 
in front af the main altar, a transversé aisle that contains 
the choir of the religious and the ambos. The remains of the a 
abbey church of 3. Denis built by Dagobert, and found again by 
us bensath the pavement of the church of Suger, showed She tr- 
aasverse aisle before the semicircular apse. We see a sort of 
transverse aisle emphasized before the Sanctuary of the little 
church of Visnory, whose constraction dates inothe-10 th cent- 
ary. - Ta the abbey chorch of S. Savin near Poitiers, ahich da - 
tes from the 11 th century, a very prominent transverse aisle 
separates the nave from the Sanctuary. 

Note 1.p.216. Arr. Architecture revrerteuse, Fis. 2. 

Note 2epe2iG. The some, PAS. 44. 

Yet the transverse aisle did not appear in the same manners - 
and at the same tine in the different schools of religious ar- 
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architecture of ancient Gaul. If it seems inherent in the plan 
of the churches of the southern provinces, it only appears 1 
later and in a manner less frank in the provinces of the North. 
As for the abbey churches, the oldest, they are always provided 
with extended transverse aisles. This arrangement #as imperat- 
ively demanded by the religious service of the Benedictine mon — 
ks, and it was followed by the Cistersians in the structures 
that they erected i the 12 th century. The abbsy of Cluny even 
possessed $#o vast transverse aisles only separated by two bays 
of the nave. | 

Note 2.p-218. Art. Avrohirtectura wmonostiaue, FE. 2. 

Before the absolute adoption of vaults in the construction of 
churches, the arrangement of the transverse aisle already pres- 
ented to architects serious difficulties; for if it be easy to 
place roof trusses on the parallel walls of the nave, it is le 
less easy to cover by caroentry & square area when having only 
the corners aS points of support. Thus in the oldest basilicas 
with transverse aisles, where the walls of these transverse at- 
sles rise above those of the high nave, and the carpentry then 
rests on transverse arches spanning the width of the nave; ard 

the contrary the #alls of the transverse aisle are lower t 
~i those of the nave, and its carpentry rests on arches span- 
ning the width of the EA SBREOT ES e aisle. Also sometimes four 
transverse arches are turned at the intersection of the nave 
with the transverse aisle: on those arches rises a sort of sa- 
uars tower, that has its separate carpentry with two gables. 
For examples, this arrangement is adopted in the monastic chur- 
ch of Vontreal near Palermo, 4 and in the cathedral of Cefatu 
(Sicily), both built under the Norman domination in the 12 th 
century. There is every reason to believe that the church efec- 
ted in France and particularly in Normandy, in the 11 th cent- 
ury, presents this arrangement. Vaults havins replaced ali vis - 
ible carpentryin those edifices during the 12 th and 13 th cen- 
taries, one can only furnish presumptions in that respect; bat 
the central vault of the Norman transverse aisle forms a lant- 
era and seems to be a tradition of elevated carpentry, that we 
still find at fefalu and at Wontreale near Palermo. 

Kote A.v. 246. See the work of the duke de Serribifoleo, Bor 
&uowno AL Montrecte. Palermo. 1838. 

But(as we have already stated), in the monastic churchss ain 
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Gaul we see the transverse aisle frankly emphasized from the 
olde: epoch. The plan of the primitive church of S. Remi ab 
Rheims is still visible in spite of the modifications that it 
has suffered, possesses a very extended transverse aisle, ona 
which open five castern chapels, besides the Sanctuary. This t 
transept and the nave were originally covered by carpentry with 
four transverse arches at the intersections of the walls. We 
Sivs its plan (Fis. 2), : that only differs from that of the 
great basilicasof S$. Paul-without-the- Walls of Rome only by 
the side aisle of the choir and the addition of chapels. Here 
again the religious occupy this vast transverse structure, and 
the nave was reserved for believers. 

Note 1.p.247. In this plon old block ports skilBiexist, tho- 
se hotched were replaced by constructions doting from the end 
of the 1g th century, ond ore only visible in the foundations. 
The old ports date from the 10 th century. 

At S. Remi, the choir of the religious sas then at A and the 
aitar at B; the shrine of S. Remi was at C. The side aisles of 
the church of the 10 th century were vaulted by means of tunnel 
vaults resting on transverse arches perpendicular to the axes 
of the nave and transverse aisle. A triforium or satiery cover- 
ed by carpentry placed on arches rose above the wide aisles and 
under the hish windows of the nave. (Art. Travee, Pig. i). 

Later the principle of the primitive arransement of the tran s- 
verse aisle was lost, and the believers invaded the aisles: a 
side aisle extends around the sanctuary, except in the leasti 
important churches; it is furnished with numerous chapels: dar- 
ing the offices the relisious further occupied only the cross- 
ing and the last bays of the centre aisle. Then the middle of 
the apse became a sacred place, reserved for the deposit of 
relics and treasures, to which believers were not admitted. T 
That apse gains in depth: the altar of the relisious remains b~ 
bensath its transverse arch at the entrance or advances to the 
middle of the crossing. This transformation occurred in the ab 
abbey church of S. Remi itself at the end of the 12 th century. 
The choir of the religious was placed at D: the semicircle be- 
hind the altar was much deeper, and still contained the shrine 
of the S. bishop, but the faithful turned around this sanctua- 
ry closed by an enclosure and had access to the radiating cha- 
pels built on a very great scale. 3 
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About the end of the 11 th century, when it was decided tor 
replace bp vaults the carpentry of the high naves, men commenced 
by establishing tunnel vaults; they did not dare to undertake 
to construch cross vaults of sreat span; 4 bat at the centre af 
the crossing were compelled either to make a cross vault at th 
the intersection of the tunnel vaults, or a dome. They decided 
for the latter, they distrusted so much the stability of sreat 
cross vaults in the Roman style. 

Note 1.p-.218. The nove of the oadbey church of Yezeloy wos v 
HViLt shout 1100 ond forms an exception. There they ottenprted 
%o wUNLG cloister voults, (Arts. Architecture revisieuse, PIs. 
Qi, Travee, FIG. A), which ore rorther dowes with folas at the 
Lmposts. 

The pretty churches of Auvergne, all built ow nearly the same 
patbern about 1100, 4 furnosh us woth several examples of plans 
with transyerse aisle and very judiciously conceived. The plan 
(Fis. 3) of the church of Issoire leaves the primitive form in 
the arrangement of the transverse aisle. On the four piers of 
he crossing are turned four transverse arches, that bear lit- 

le pendentives in the corners formins an octagon: on this oct- 
agon rises a domical vault abatted laterally at a and b by half 
tuanel vaults; 2 over the dome rises a toner. The sanctuary A 
is raised several steps above the pavenent of the transverse 
and the circular side aisle. Two stairs descend into the crypt. 
Believers had access everywhere, except in the sanctuary, and 
in fact the two transepts c, 4, are only appendages of the twi 
eastern chapels e, f. This plan is so well conceived, that it 
must give in elevation a motive of sreat originality, and whi- 
eh abandons the principles adopted until then. 

Note 1.p.-219. Notre Gone Gu Port, S.~ Nectaire, Issoire, Bor- 
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euii, chureoh S. Eternae of: Nevers must ve ploced omond the rea- 
Vaivous wonunents of this beautiful school of Auveréne. 

Mote WepeWiWe AK. Avrohirtecture relisiteuse, Fis. 10 bis. 

Hera (Fis. 4) is the perspective view of the apse of the ch- 
urch of [ssoire with its transverse aisle. One sees that the t 
two ends of the arms of the cross near the eastern chapels do 
not rise above the nave and the apsé; but the two parts a, b, 
of the plan, which receive the half tuanel vaults, designed to 
abat the dome, form a first tier with grand effect, that leads 
the eye to the second tier enclosing the dome and bearing the 
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central tower. Unfortunately those opper parts have been made 
heavier and disfigured at different epochs, but it is easy to 
recognize on the monument itself, and by the examination of t 
the constructions, the primitive arransementsbeneath the excres- 
cences that sake away & part of its Srace. Materials of differ- 
ent colors in certain places form mosaics, that sive refinement 
and elegance to this structure skilfully arranged in stories. 
The Auvergne plans form a school, and had their imitators in 
Nivernais at the North. even in f,imousin and Languedoc at the 
South, However, in these last southern provinces, these imite- 
tions only seem to be applied to abbey churches. 

The most important of all is certainly the celebrated church 
of S. Sernin (S. Saturnin) of Toulouse, whose choir ana ‘trans- 
verse aisle date from the beginning of the 12 th century. 

Wis. 5 gives at A half the plan of its apsé with the transv-— 
erse aisle dadiacpérbnonhef btiéonavd.cfetecths transverse aisle 
is no longer reserved for tae religious, and they remain in the 
choir placed iu 0, while the altar was established at a on the 
crypt enclosing the tomb of 8. Saturnin. At b was a rear altar, 
reserved for certain ceremonies. At the north and south ends 
of the transverse aisle are pierced wide doorways p, p, that ae 
fully show at P: doors made for believers, or rather for pilg- 
rims that camé in great numbers on certain days to the church 
of S. Sernin. The nave has double side aisles, and one of the 
two continues entirely alons the transept and the sanctuary. 

A vaulted triforium surmounts these side aisles. This grand 
arrangement was followed about the same epoch at the constr- 
uction of the church of Conques. We give at B also half the plan 
of its apse and its transverse aisle. In the church of Conaues, 
the religious occupied the same place as at S. Sernin. At Con- 
ques believers had no access to the church by the ends of the 
transepts bat only by the side doors m. These plans sufficient- 
ly emphasize th importance assumed by the transverse aisle in 
monastic churches. Orisinally reserved for the religious or 
clerics, it was left to believers after the 12 én Cee lary: at 
this time it even occupies a greater surface, so as %o allow 
the pilgrims, who attended in this abbey church, to be present 
in sreat numbers at the ceremonies of the worship, and to eas- 
ily see the sacred bodies taken from the crypt at certain seas- 
ons of the year, and exposed in the middle of the charch. 
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This prosramme, made for the construction of Benedictine and 
Cistersian churches about the beginning of the 12 th century, 
was rigorously followed during, the following centuries. On the 
contrary, we see cathedrals rise in France on varied plans, a 
according to the provinces, and in those edifices the transve- 
rse aisle , so frankly and universally adopted formBenedictine 
and Gistersian churches, only appsars here and there or at a 
relatively recent epoch. Certain churches of the South end of 
the Centre, like the cathedral of Angouleme, alone have the 
privilege of possessing accented transverse aisles: 7 bat tho- 
sé monuments precede the movement in the North, that caused t 
the reconstraction of all episcopal churches. We have sufficie - 
ntly explained elsewhere the nature and importance of this po- 
litical movement, that it is unnecessary to return to that sub- 
ject here. It will suffice for us to state this fact, that the 
Sreater part of the cathedrals commenced during the second half 
“ the 12 th century in the royal domain, wbre originally eres- 

ed without a transverse aisle. The cathedrals of Senlis and 
Weaux bad no transepts;: that of Paris was certainly projected 
withoat those appendages: 3 that of Bourges has none, and at 
Sens, it is easy to recognize how they were established long 
after the construction of the cathedral church, 

NOLS] 1.0.222- AYt. Architecture WONndStLGUe, On thot subject, 

NOVS 2oP-222- AVY. Cothedrole, PEs. AL, AB, 2Z%, 2B, BA~ 

NOLS B.P-222~. Ke obtoined the proof of this in the foundoti- 
Ons ond sbove the vaults of the crossongs. Very probvobly it wos 
Wort Gecided st Poris to give o transverse oisle to the corthear- 
sb onty sfter the completion of the choir, V.e., after the deo- 
th of Maurice de Sully. | 

Excavations recently made in that edifice at our request by 
We Lence, diocesan architect, measured and draan with the ére- 
atest care by y. Lefort, inspector of works, have uncovered n 
no only the foundations, but the lower courses of the old pi- 
ers in the axis of the present transverse aisle. Fis. 6 sives” 
the plan of the later part of the cathedral of Sens. This plan 
was restored from the excavations, and only allows to be seen 
an embryo of a transverse aisle indicated by two chapels, 6, 0. 
The nave and side aisles are divided in equal bays without in- 
terraption, and the spaces between the viers are likewise perf - 
ectly regular. Then (at the end of the 12 th century) the cath. 
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cathedral of Sens was connected with the plan, that seemed 
to be adopted for the episcopal churches of the royal domain, 
in general arrangement, although it retained points of ralations 
to the monuments of Champagne, and notably with the cathedral 
of Langres. 1 phe place of the archbishop mas at A, and that of 
the main altar at B. At the end of the 12 th centsry, they be- 
San the construction of a transept gable wall b a. These works 
appsar to have been lons suspended, for only at the beginning, 
of the 16 th century was that sable completed, and that at ef 
was erected at the Yorth. 7 Then the bays ¢, a, of the ola ch- 
urch were demolished, as well as the piers i, k, and they reb- 
uilt the Sreat vaults to cover these transepts found at the ex- 
pense of the two old bays. It was probably at that epoch that 
the choir of the chapter was extended to the piers p, p: for 
when the transepts were scarcely marked by the two eastern 
chapels ©, C, the clergy remained in the semicircle: the nave 
was left to the believers es far as the front of the altar. 

Note 4.0.222. The portions of the pion modified auring the 
A43 th, 14 tH and 16 th centuries ore hatched. 

Note 1.p-22A4. Art. Gothedrotle, Piss. 28, 20. 

Note 2.p.22k4. Art. Gorthedrate, PAS. 30. 

Evidently, the programme of the monastic churches relating 
to the transverse aisles, varied according to the orders, the p 
provinces and the time; for in these monaments in France, we 
disgever very different arrangements of transverse aisles, and 
especially in the provinces of the West the transverse aisles 
of abbey churches take an extraordinary relative development. 
Ta the abbey churches of S. Front of Perigueux (end of 10 the 
century}, the transverse aisle is equal in area to the nave a 
and choir, ieé@., tae plan presents arcrass termed Creek. The 
transverse aisle of the abbey church of S. Hilary of Poitiers, 
that dates from the 11 th century, was very largs. A central 
nave and six side aisles abut against it. ~ the rare Benedicti- 
ne churches rebuilt in the 123 th century still occupy develop- 
ed transverse aisles, though the new preaching and mendicant — 
orders erected churches without transverse aisles. . 

Note S.p.22h~ AL Notre Gome of Poitiers, the sanctuory woe 
orisinoily On D9 Level with ts side orsle. 

Note A-P-22h~. See yonosraphie de Lo cothedrarle de Noyon, by 
UM. Vitort & De Ramee. AlBoO Arts. Avrohitecture relisieuse, Pigs. 
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30, S15, Gothedvale, Piss. 7, 10. 

NOVS 1.P-225~ Art. Avonirtecture revisieuse., PIG. A. 

Note 2.P-225. The obvbbey church of S. Hilaire of Poitiers wos 
Dedicated Vn 1OAS. See Notes of o tour in the West of Fronce. 
(porker. London. 1852.). 

Note 2.p.225. Art. Architecture wonostioue. 

Tt is settled that the transverse aisles were regarded by the 
old orders and the Cistersians as necessary for the service of 
worship. Churches preceding the mandicant orders, simplest in 
the composition of the plans, all possess comparativeln exten- 
ded transverse aisles. We shall choose one more specimen amons 
the last monuments erected with paasimony, the churta of Obaz- 
ins dependant on the abbey founded by S. Btienne of Obazine, a 
and rebuilt in the 12 th century; the more because the plan of 
this edifice presents an arran¢ement very rare in France. (Pig, 
7). Besides the sanctuary, 6 eastern chapels open into the tr- 
ansepts and that project much beyond the nave. The stairs # com- 
municates with the second story of the cloister buildings. The 
tomb of S. Btienne is placed at b. It is evident that this tr- 
aasverse aisle was reserved for the religious, and that the a@- 
Closure was placed ait cc. Fig. 8 gives the section on e f of 
this transverse aisle, crowned by a tower over the crossing. 
fhus from the cack of the choir the religious could ring the 
bells; they officiated at the chapels without leaving their 
enclosure, and the nave was only the place for the assembly of 
the believers, sntirely independent of the parts reserved for 
the worship. The Cistersian charches present analogous arrange- 
ments, allowing the faithful to be present at the ceremonies w 
without enterins the enclosure. 

Tt does not appear that in the 13 th century at least, the B 
Renedictines adhered to ratainius these claustral customs. 

fhe plan of the abbey church of S. Denis will supply os sith 
the proof, that either the example of the bishops, who had de- 
voted the entire area of the new cathedrals bo the believers 6 
ended in modifying the monastic rales, or that in presence of 
this liberal arrangement of the episcopate and perhaps also f 
from the multitades , that the preaching monks attracted in 
their vast churches open to all without enclosures, the Bene- 
dictines may have fett the necessity for no longer separating 
themselves from the believers, accustomed to circulate freely 


qo ohuditine s doasd te 62 fyaedne 
2 yisy “yaduenepnes peond q6.eokiteed ated? otai oi! 
; ino Safbeqorg edt Io awoteno. Aeatgoelo edt w04t 
add .a0l ant end feniahe baedcon of ysvgensa aen at’ 
ne even. eodormte BB08N. rinee eptdosarg eucds ot einoue: 
iodedeten yd dec eee ynisiaes, Bids) Boe .elled aautoel 
re enters agiieerth ai deat fiom enoreane. 


Rr lcslers naz at hebkta. ous ony Dy £90" 


os 


rn ls boa Ss hike ese vent Ey bhai eucivera ite bah 
availed ee pok othe seit iltoat Bid, wekoanesen 
ai to doel.s eke yhodpwwdo sheds gk benketolan 
“heat sanys foael se weed qaogaliivay Ye. 24 
fed 08 yetoed 48 Yo eraly eviansoove oft po 
e evidelos eid of heiteshtibon dety, gongt ot 


‘ 3.00 bethesotg enalo eeodd esa (6 she) Baek 
ise seibdnasts. to- esoest edt bos. Asoltavesxs ode. dact 


G36 slate. eetevenasd ard Jo bits sage ont fo eaoidehauot 
| toed. > sednenncom: hacos+oldep to uniawos edd ddts, tiind 


hae edé feonde onde. fede > ;dusdored: to eeve os 


ie eb rautonse ead ice ta! 


are 


a tt oFen 


bie sthute. avatoestie sinew yods coat. “ebyedde | 
| an rawet gars 8 goe ef. shew tazoost wedi 48m seo Ber | 


‘pi begueine ylides ee fotude en “ boiaed, ankyotvales? 


evd odd usd? 50 te Sanpay rods widieky Lligy-\2e3 
REIIe BIoR Ateyre setlo ede 


eo Ea: | ap gat ta esaliso ear, evods eiebin, < 
Nae 9 peel re uae brome metoté mith of fneoas teag 
‘G ear ote a ka ot bay on an 


eC ah 26 wocks oe pe padeunts bat of. ae 
“Faens ol ee doko tied aede) Sahoo 
nee aa fh edt to elbbin 


fouit: aeyven | one senbioiiened, edt, dtiw bevaicos 


ay aly ge 


149 
in the churches; the religious of S. Denis always seem to have 
sought (when their church was in Sreat part rebailt about the 
middle of the 13 th century) to attract a multitude op the pub- 
lic into their basilica by broad arrangements, very far removed 
from the claastral customs of the preceding centuries. 

It was necessary to contend against the fashion, that led the 
people to those preaching monks, whose churches were only larss 
lecture halls, and this certainly was aot by maintaining those 
numerous obstacles, that in the Cluniac churhces themselves ob- 
stracted the view and civéutation, that one could hope to draw 
the maltitude to the relics, whose prestige diminished daily. 
Thus it sas no longer at the back of eryete shat the shrines 
were preserved: they are placed in the sanctuaries and surroun- 
ded by precious objects. They are exhibited the more, that the 
people gradually lose the veneration paid to them. The pomp of 
ceremonies, the facilities afforded to believers to be present, 
replaced with the Benedictines the severe discipline previously 
maintained in their churches: with a lack of faith that Siumbe - 
rs or vacillates, they at least awake entirely. 

Now the successive plans of 8. Denis, so to speak, cause us 
to touch that modification in the relative customs of the great 
abbgys. Thus they merit att entive study. 

Here (Pig. 9) are those plans presented on each other, sot , 
that the excavations and the traces of stractures still exist- 
ing can make them recognized. We see at a the remains of the 
foundations of the apse and of the transverse aisle of Dagobert, 
built with the remains of Gallo-Roman monuments. ~ During the — 
Garlovingian period, the church was greatly enlarged to b fron 
the apse of Dagobert: 2 then were placed the struc tures of Su- 
Ser, Still visible above sround at Ce Then the two descents to 
the older crypts-#ere arranged at é: ig; the sanctuary developed 
widely above the cellars of the Gariovinuian church, and one 
must ascend to it by stairs placed at 5 on both sides of the 
altar and at h. 

Kote 460.227. Hotohings from Left to right indicate these vr 
renoins. ; 

Note 2.p.227. Wide hortehings from right to Left indicate th- 
ese structures still visible in the crypts. 

Note 3.p-227~. Close hortchings sree VLEK% to Left Indicate 
hese works. 
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Note A£.p.227. These descent)e stiLy exist. 

The nave of the church of Suger was narrower than that of the 
existing church, as it is easy to recognizeat the western ent- 
rance and by the excavations made at 1. Then the transverse ai- 
sle of the abbey church of the 12 th century, furoished with a 
side aisle next the sanctuary, compresed the space m no pe Th 
This side aisle A A was otherwise necessary to receive bhe st- 
eps that ascended to the sanctuary afid. thoss descending $o the 
crypts. 7 PR ee y 

These structures, partly established on the very badly bailt 
remains of the church of Dawobert, or on insufficient foundat- 
ions, as it is sasy to recognize, probably threatened ruin ato - 
ut the middle of the 13 th century. @ither this reason may ha- 
ve determined, or that the edifice did aot more perfectly resp - 
ond to the needs of the time, and they resolved to rebuil@ial - 
most entirely, and notably all parts of the transverse aisle, 
under the reign of 8. Louis (1230 to 1240). 

A: vaultedicéibarcthan ehtirely] exists: at f.clearly shows that 
the wall i was external, since it has a raised window: the walls 
j and the back of the side aisle of the transverse aisle yet 
exist, and one finds at K the foundations, which indicate that 
the structures of Suger did not extend beyond the present Sable 
walls. 

These structures, partly established on the very badly bailt 
remains of the church of Dagobert, or on insufficient foundat- 
ions, as it is easy to recosnize, probably threatened ruin ab- 
out the middle of the 123 th sbacaee: Rither this reason may 
have determined, or that the edifice did not more perfectly r 
respond to the needs of the time, and they resolved to rebuild 
almost entirely, and notably all parts of the transverse aisle, 
under the reign of S. Louis (4230 to 1246). 

Our Fis. indicates in black all the structures rebuilt then. 
A glance at the plan causes to be understood the new importance 
Siven to the transverse aisle and the side aisles accompanying 
it. The nave was sensibly widened and harmonized with the sam- 
tuary, whose spacings of piers were retained on the skex, ashich 
would appear very strange if one did not take into account the 
state of the earlier constractions, that it was claimed to pre - 
serve next the apse. 

The piers B of the sanctuary were rebuilt anew, those at T 

of 
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of the semicircle being on the bases of the 12 th century. Tiy- 
se at B were founded anen in the crypt, passing through the _ 
Carlovingian vaults. Men were contented to rebaild on the old 
foundations the piers that rest on the ansle of the Weroviagi- 
an apse: bat instead of the three bays BD, only two were made, 
and the steps ascending to the sanctuary were transferred to BE. 
Chapels were established at F at the level of the floor of the 
sanctuary. One of the doors of the old transverse aisle of Su- 
Ser was placed at G. ~~ S$. Louis desired te rebuild anew the to 
tombs of his predecessors. These tombs were placed at H, i.e, 
on the places that they nad occupied in the preceding church, 
That of Dagobert rose at L, very probably on the spot shere 
tradition had placed his interment. ~ Then the choir of the 
religious extended in the nave from the transverse aisle to the 
point M, and the public could circalate in the side aisles and 
cross the arms of the cross. Ghapels were dedicated at N and P. 
YVach later the last was occupied by the tomb of Francis I. In 
the 14 th century were erected other chapels alons the north 
side aisle at K. The interments of the abbots filled the tran- 
sept 3. Le 

Note 1.P.229. A&A SiMiLor operation wos mode ot the cothedral 
of Portis, ot those of Eourges ond Chortres. The sculptures of 
the 12 th century were judged worthy of beind preserved and wv 
were reploced in the structures of the 13 th. 

NOVS 2oHe2ZB. IW eSxcoverting the entire centre of the tranev- 
erse aisle, we found veneoth the floor of the church of Dosob- 
ert numerous Merovingian sorcophosuses. (Art. Tombecu, FId. 1). 

These superposed plans have this of interest, that then caase 
us to recognize the wéaifiestions made by time in the monastic 
customs of on of the most powerful abbeys of France. At first 
a3 in the primitive church, the very extensive transverse aisle, 
composed with the width of the nave, is made to contain and en- 
close the religious, who have no communication with the believ- 
ers. Then under the Carlovingians, while maintaining the arran- 
gement of the primitive transverse aisle, they added to it a 
Jeep sanctuary, that formed as it were a second charch suited 
for the exhibition of relics. Under Sager, this chapel igs enl- 
arsed, equipped with numerous chapels and the transverse aisle 
opens more on the nave. Pinally in the 13 th century, the mon- 
astic enclosure in the church is no longer absolute: the choir 
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of the religious is entirely surrounded by believers, who have 
access everywhere as in the cathedrals, except in the sanctua- 
ry occupied by the relics, and in the choir surrounded by the 
stalls, closed to the nawe by the rood loft and by lon srilles 
next the two transepts. One will observe, that in this partic- 
ularly venerated church, what is least modified is the trans- 
verse aisle; until the last works andertaken, it remains in ¢ 
the same place. The altar also remains in the 13 th centary at 
Vv, over the point consecrated by tradition. ‘ This transverse 
aisie is placed in communication with the buildings of the ab- 
bey by a midé doorway. It likewise opens on the external side 
into the 01d cemetery called of the Valois. Ample steps allow- 
ed the believers to circulate in the side aisle of the sanctua- 
ry and to be present at the offices in the chapels. 

Wote 1.7.230. To toke into occount the old orvongement of the 
tronsverse aisle, which formed o port of the choir of the revi- 
vous of S. penis, see AVL. Ghoevur, FIS. 2. Todoy the wonuwents 
ore eestoovisheda in the transverse oisle occording to the orron- 
Sement edopted under S. Louis. 

Bat if the transverse aisle has retained its position and n 
nearly its primitive dimensions, it was no longer found in the 
13 th century in the conditions in which it was found in the 6 
th and even in the 12 th. The church developed around it for 
the benefit of the attendants. | | a. 
Yet these transformations were manifested only in the church - 

es of the great abbeys, the smabl relésious establishments ret - 
a3ining nearly the old arrangements of the transverse aisle res- 
srved to the monks. The church of $3. Jean-aux-Bois near Compei - 
gne is an example of one of those monastic structures erected — 
in the 13 th century in small dimensions. Without side aisles, 
this church is composed of a wide nave and a sanctuary, separ- 
ated by a transverse aisle with transepts each divided by a 
colamn on the extension of the lateral walls. 7 This pretty ar- 
rangement, so suitable for a small monastic church, is presen- 
sed in a perspective view (Fes. 10). There is perceived in th- 
2t Fis. the beam over the entrance to the Sanctuary. ts ‘The sta- 
lls of the religious having their backs toward the transepts, 
and these behind the stalls leaving free spaces for guests or 
personages having access to the monastery. The nave was thas 
reserved for people from outside. They entered the transepts 
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153 . 
only by Little doors openings within the walls of the monastery. 
— Note 2.p.230. See the plons and .elevotions of this pretty ed - 
Afice in the work of Me. Ge Eowdot, BSVises de vourés et viVio- 
Bes. (Morel, editeur). 

Note 2eP-220- AVX. Trsbves. 

‘The parish churches suffer the influence of the neighboring 
abbeys or cathedrals. From a distant epoch most of them posses- 
ged transverse aisles, principally in the provinces of the No- 
rth, Centre end Hast. In Poitou, Saintonge and Angumois, on th 
the contrary, it is not rare to find parish churches of the 12 
th and 13 th centuries without transverse aisles. The crossings 

of these parish churches habitually surmounted by towers in & 
the provinces of Isle-de-france, Normandy, Bursundy and Auver- 
gne. The transepts are either pierced by doors or closed, espe - 
cially when they open into eastern chapels, so that persons en - 
tering or leaving cannot disturb the faithful. We have a beau- 
tifal example of these closed transepts of parish churches in 
the very remarkable church of Notre Dame of Dijon (Fig. 11). 4 
Here the sallery nf the triforiunm stops to leave space.for the 
rose window, simply furnished with an iron framework. The p 
passage beneath that rose window is supported by two small col- 
umns and three segmental arches. j 

NOt AsPo2BBe ATV. Avmoture, FIEs. 6, V. 

Another lower passege is found between these columns and the 
windows of the ground story. The chapel of the transept opens 
apposite the side aisle of the nave, that does not extend aro- 
and the sanctuary, so that each of these transepts leaves a fr 
free and quiet place for the believers present at the offices 
said in these chapels. There is indeed an arransement suitable 
for a parish church of small extent. The horizontal plan perfe- 
etly explains the happy composition of the transverse aisle of 
the parish church of Notre Dame of Dijon. 

But this plan is interesting te study from another point of 
view. When one desires to know an architecture, it does not s 
suffice to appreciate its style, to analyze its forms and prac- 
tical means: it is necessarm to discover the general principles, 
that have served to constitute it, to sive it the homogeneity 
resulting from the use of a method. By pretending to study the 
architecture of the ancients independently of these primary 1 
laws, men have fallen anto the gravest errors, and anarchy has 
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taken possession of their minds, even by the extent of those s 
studies. It is true that we are sonetines told, that what we 
eall anarchy or absence of method,is nothing but an inspiration 
full of promise},and that the art of the future will spring all 
armed some day, from the chaos of styles and forms adopted with- 
out criticism or examination. According to our feeling, this 
hops is only an illusion; for the works of the mind attain ad 
development, only when based in a principal having all the risg- 
or of a formula. When that basis is established, the artist ¢ | 
gives himself up to inspiration, “if he has received from heav - 
en the secret influence.” That is for the best: but it is best 
to rest on the solid earth, to be able to rise. 

When it is necessary to intersect the naves of a basilica by 
this transverse aisle and to cover the whole by carpentry, or 
indeed ghen rows of piers are destined to bear the tunnel vaul ts, 
drawing the transverse aisle did not present serious difficult - 
ies: it was otherwise when the French system of architecture 
with cross vaults was definitely adopted at the beginnins of t 
the 13 th century; these drawings then demanded particularly. 
attention. It was necessary to think of the thrusts acting in 
sll directions: to relieve those spaces that required points 
of support the more solid, as they were larger: to combine the 
ends of the side aisles in that great transverse nave so that 
their arraudgement accorded with the transepts; to think of the 
returas ofthe upper salleries, of a lighting in relation to 
the extent of the transverse aisle; to proportion the dimens- 
ions of the choir to that of the transverse aisle: to decide 
sither for eastern chapels next the Sronevrr og the continu - 
ance of the side aisle around the choir, etce 

To fulfil such diverse conditions, ahen one has for all mseth- 
od only his own inspiration, or a vague memory of what has been 
done in that kind before us, apd it is necessary to take up the 
pencil and compassss, we rantie admit that one scarcely knows 
where to commence, and that one can arrive at 4 result nearly 
satisfactory only after long experiments; also he dees not ha- 
ve a very tranquil mind, and may fear that this inspiration be = 
hind which so mann vague minds shelter themselves may have fai - 
Led at some point. 

Now if the take the plans of churches of that epoch, we rec- 
ognize that the methods of drawing them generally adopted, and 
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not without reason, are followed with still more atisation, W 
when it is necessary to lay out transverse aisles. 

We shall choose as an example of a method of drawing the plan 
of the transept of Notre Dame of Dijon. (Fis. 12). | 

Let & be 2 scale of 6 totwees (323.4 ft.). The entire portion 
of the chared #ita eke transept to the apse is comprised in an 
equilateral triangle, whose half ig ab c. The sides of this e 
eouilateral triangle are each 14 toises (89.5 ft.); then the 
half ab is 7 toises (45.8 ft.). According to the necessity in- 
posed by the system of vaulted architecture, the tracing of the 
vaults determines the tracing of the piers. The thickness of 
the wall b’so0f shetbransept being fixed at 3.2 ft., the line 
a b after deducting this thickness #as diviaea into 3 equal 
parts: the first division line siving the axis p of the piers 
of the nave; and the second the axis of the pier at the angle 
of the transept. The drawing of the piers ivas decided on as: at 
A for the great piers, and at B for those of the nave. It is 
nell anderstood (Art. Trait), that these drawings of piers res- 
ult from the form and dimensions of the arches of the vaults, — 
that are fixed by the spans of those arches. The pier being Im 
known, one Fourth being sketched at A, nothing more is necess- 
ary than to place the axial line of this pier on the axis p of 
the division, accordins to the case, as wel shall see. 

The thickness of the wall of the apse beings fixed at 32.2 fte, 
they at first claimed to make the spans 6h, hi, i j, j k, e 
equal for the side arches of the apsidal vaults. To do this, 
the half 1 j of the decagon was drawn so that the radii i’%is 
may equal the half o p of the nave after deducting the thick- 
ness r s (see detail A), the little column r’ being intended 
for the low arcade and for the side arch of the high vault. 
Then from j to k was laid off a distance equal to i j. This po- 
int k being known, the template of the pier A is presented, & 
the point k being the centre of the little colamn r’, the axis 

s being always on.the axis p. Thus one had the axis of the tr- 
ansverse arch gd. On the base a b at its intersection with the 
axis p was presented the pattern of the pier A. It remained to 
Aetermine the position of the axis t. Now the distance of that 
axis from the base a b equals the distance of that base from % 
the axis V from a transverse arch of a bay of the nave, a baw 
Longer than its width by several inches; i.e. % a equals a V. 
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The rest of the layout naturally follows. The distance t q is 
less than t u, which was the result of that mode of drawing, 
and «hich also gives a better proportion, than if those disi- 
ances had been equal, for then the choir would have seemed too 
deep for the transverse aisle. 

Another monument of the same epoch. (1220 oO 1240) mua of the 
same provenance presents a very remarkable arransement of the 
transverse aisle, tae church of Notre Dame of Semur. Bat ats 
Semar the side aisle continuing around the choir, the architect 
has established chapels parallel to the straight portions of 
that side aisle, so as to leave (the nave being very narrow) 
the necessary space for the believers on feast days. it is 
rare to find in our parish or collegiate churches of Isle-de# 
France, Champagne, Picardy and Normandy, arrangements as broad 
and well adapted to the service. In the iast provinces, the 
transvérse aisles of the parish churches of the 12 th aud the 
beginning of the 12 th centuries are of small extent, encumber- 
ed by thick piers compared to the voids, and only in 1250 the- 
sé religious edifices of the second order assumed amplitude. 

Note 1.p-236. Archives dee monumerts Historiaues. Fee the 
plans ond sections of this edifice. 

Ry compensation, the arrangements of the transverse aisles 
of our cathedrals of the North, that are provided witt them, 1 
like Laon, Rheims, Amiens, Chartres, are drawn with a breadth 
and an underStardins of the Sreat public assemblages, that 1 
leaves nothing to desire. (art. Mathedrale, see the plans of 
those edifices). Abundantly dightéed by the rose windoas opened 
in the gable walls of the transepts and by opened galleries, 
Siving entrance from the choir into the double side aisles, m 
most freauently pierced by doors on the public streets, these 
transverse aisles of our great cathedrals are the most beauti- 
ful arrangement ever adopted to gather at one point a sreat m 
‘maltitude of people. Hence the 14 th and 15 th centuries made 
no change in these arrangements. 

Double transverse aisles with double apses, one at the east 
and the other at the west, very frequently adopted by the Rhen- 
ish school daring the Romanesaus period and until the 12 th : 
century, are found in France only in the provinces of the Hast. 
The cathedrals of Verdun and of Besancon possessed double trans- 
verse aisles with towers in the reentrant angles of the apses, 
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these not being surrfounde by side aisles. (Art. Architecture 
religieuse, Fig. 39; also see plan of the abbey of 3. Gall; 
Art. Architecture monastiaque, Fis. 1). 

Tn France, aany of our-abbéy churches of the North had towers 
spectedsover the transepts. This arrangement exists at Notre 
Dame of Rheims, Chartres, the abbey churches of S. Denis, Cluny, 
Vezelay, ste. Sometimes vast porches open on the ends of the 
transepts, but this system so frankly adopted at the cathedral 
of Ghartres, is later by some years thaa the erection of the 
sransept. After the disastrous #ars against the Albigenses, m 
most of the churches rebuilt in Languedoc were erected without 
transeots. Such is the cathedral of Alby. The churches of the 
nea city of Carcassonne, those of Montpezat, Moissac, etc., 
consist only of a nave with chapels. Indeed the construction 
of a transverse aisle required considerable expense, and if 
men claimed to erect a charch #ita weak resources, it was ne- 
cessary to avoid appendases. . 

Tt is rare to find in churches later than 1250 new arranse- 
ments in the construction of transverse aisles. Yet one chureh 
ia Gaanoasae forms an exception, S. Urbain of Troyes. Tts tran- 
sveree aisle is very ingeniously conceived, and entirely satis- 
fies the programme of the parish church. 1 Two porchkhessat the 
end of each transept sheltar double doorways, and in the inte- 
rior the vaults of these transepts are drawn on 4 new principl s. 

Note 1.p-237- See the plon of this church in Art. Gonstruct- 
Von, Fed. 102. 

The internal view (Fis. 132) of one of these transepts expla- 
ins the original arrangement of this transept. Divided by ap 
verforated tracery in the gable, by teo windows opened over t 
the external porch and by two other windows in the lateral 
walls above the side aisle of the nave and the chapel and flanks 
the choir, each of those transepts is a veritable lantery in its 
upper part. The appearance of the transépt of S. Urbain is im- 
pressive. The architect knew how to avoid the poverty of the i 
insides of the gable walls usually lighted by rose windows over 
solid walls only pierced by déors in the ground story. Thistsys- 
temiseenscto us preferable to that adopted in some edifices, 8 
such as the cathedrals of Metz and of Soissons, the charch of 
Yoret, etc., and that consists in replacing the rose windows 
by vast glass windows openias beneath the side arches of the 
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153 
gables and descending to the archivolts of the doorways, > or to 
regard the rose windows themselves with the open gallery suppo- 
rting them, as actual xindows comprising the entire width of t 
the transept. But it must be added that the church of S. Urbain 
of Troyes is a masterpiece, whether one considers the meneral 
conception or the harmony of the details. 

Note 2-p-237- North transept. 

Note BeHPeoWB7Zeo Art. PrLGnon. 

Very varely doithe transverse aisles of the church of the mid- 
dle ages possess galleries inside the gable walls of the tran- 
septs: and when they exist, as at the cathedral of Laon and in 
the church of gu, for example, those works date from an epoch 
later than that of the primitive construction of the edifice. 

One must also regard as an exception the porches of transepts 
surmounted by a tower. The south transept of the cathedral of 
Mans furnishes us sith an example dating from the end of the 
13 th century. . | 


PRAVATSONe Wooden Entablature. 


An old word cossesponding to what is now understood by entab- 
lature; but applied only to works in wood. fwd 


TRAVRHe Baye 


4 word employed to designate any arrangement between the pri- 


neipal points of support or the chief parts of the structure; 
thus is said the bay of a floor to indicate the joists compri- 
sed between two Sirders. Bay of a bridge is the part of the 
wooden fle¢or comprised between two lines of piers or between 
two piers. Bay of a hall or church is the arrangement comprise d 
between two main piers or two transverse arches. Bay of a roof 
is the space between two carpentry trusses. 

From the moment that the hall is divided by points of support 
spaced lengthwise to support a vault, trusses or girders, that 
hall is composed of as many bays as it contains divisions, 

In the construction of the middle ages in France, the history 
of the bay is interesting, because it determines the successive 
attempts by which, from the Roman basilica covered by carpentry, 
men arrived at the nave covered by cross vaults. 

No one is ignorant, that the Roman basilica was generally 
composed of a principal nave, whose walls rested on rows of col- 
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columns, flanked laterally by single or double side aisles. The 
side aisles were sometimes surmounted by galleries or tribunes, 
above #hich were opened windows that lighted the ceiled carpm- 
try. This arransement was followed in the construction of the 
first churches and great assembly halls erected in Gaul. Bach 
iatercolaumniation of the basilica formed a bay. 

The plan of the Roman basilica was followed in the North of 
Gaul until about the middle of the 11 th century; but already 
before that epoch, the mode of construction had suffered modif - 
ications because of freauent relations of the western peoples | 
with the Orient. The most anclient monument of that time hich 
we possess in considerable dimensions in southern Wrance is 
certainly the nave of the abbey church of 3. Remi of Rheims. 

Tt is still sasy to recognize, that this nave was originally c 
covered by visible carpentry, while the side aisles, vaulted 
in the ground story, were surmounted by a gallery covered by 
carpentry with transverse arches. Fig, 1 gives one bay of the 
nave of the abbey church of S. Remi. The great wall.A4 rests 
on a row of piers composed of clustered columns in the ground 
story, over these beins piers of rectangular section to the 
‘Level of the sallery of the second story. Columns #ith arches 
divide the openings on that gallery. Above the roofs of the 
gide aisles open two rows of windows B and C. The vaults of ft 
the side aisles in the great story consistscf transverse arch-— 
es D and F supporting tunnel vaults perpendicular to the nave 
and concentric with the archivolts & The little piers G form 

3 second narrow side aisle, for the purpose of diminishing the 
thrast that a single transverse arch would exert on the enclos- 
ing wall 8. In the second story the transverse arch I bears o 
only a wooden floor, and could not exert on the wall 8 a thrust, 
that this wail reinforced by cylindrical buttresses cannot re- 
sist. The great wall A found itself shored by those tunnel va- 
ults of the Sround story and by the transverse arches of the 
gallery. It was only decorated py paintings, according to the 
custom of the time. 2 | i 

Note 169.239. See o part of the plan of this nove in Art. 
Transept, Fis. 2 

Note? A.po®hte In the 12 th century, woults hoving veen const - 
ructed over thot nowe, vesting on Wttbe columns sttoched to % 
She piers with wuch ski, Frying buttresses must sbut then. T 
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The tunnel vaults of the side aisles were destroyed os well as 
the Vittve pivbors 6, ond cross woults replaced them. Yet the 
orrongewmeant O tunnel voults perpendiculor to the woll\s was re- 
Yoined Vu the transept. These works coulda only change the sta- 
wWALity of the edifice buAVY of moteriots of smoVV 2Vmensione, 
so much thot (some yeors since) it wos necessary to rebuild + 
the HWVEH vaults tu VIEHt moteriols ond to restore the \ouer 
ports. These works unfortunotely hove coused the disoppcorance 
of the warious traces of the primitive arrangement. Yet one s 
STILL sees ot Seversol points the imposts & of the transverse 
arches of the primitive side aisles. 

This example of a nave built at the besinnins of the 11 th 

century indicates asfirst effort to leave the system of the 
antique Roman basilica. Clusters of little columns replace the 
single columns, and vaults already bear the floor of the upper 
gallery. Yet these great walls not being connected in their ex- 
tent, except at the top by the tiebeams of the carpentry: they 
were not constructed with the excellent materials and mortar 
employed by the Romans: they frequently buckled of leaned tos 
one or the other side. Their appearance did not fail to be cold, 
and the paintings ornamenting them being seen objiquely, dusty 
in time, soon lost their splendor. The carpentry at that height 
could only be repaired with difficulty, and if it caught fire, 
the entire edifice was lost. They men thought of frankly divi- 
dins the naves in visible bays, accented by great transverse a 
arches. Another edifice of the middle afethe 11 ta century fur- 
nishes as with an example of this new aystem. This is the ch- 
arch of Notre Dame da Pre at Mans. In the nave of that edifice 
each bay comprises two arches (Fis. ?). A great pier of rectan- 
Sular section, flanked by engaged columns, alternates with a 
cylindrical pier. At each of the great piers A is tarned a tr- 
ansverse arch B. A carpentry truss is placed at the cylindrical 
pier CG. The side aisles are covered by cross vaults with trans- 
verse arches resting on the engaged columns of the Ssreat piers 
and on the capitals of the cylindrical piers. The rafters of 
the carpentry are placed lengthwise like joists, and rest on 
the gables of the Ssreat transverse arches B and on the Loterm - 
diate trusses. Those timbers are more or less decorated, hav- 
ing plank interjoists, forming a ceiling under the roofins. 
At F is represented one of the gables of the great transverse 
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arches with the ceilins. ; There is every reason to admit that 
the nave of the cathedral of Mans was originally built on this 
orfinciple. At Notre Dame du Pre,,vaults were rebuilt in the 14 
th century under the old carpentry, suppressing a part of the 
primitive transverse arches, whose traces are easily found. Thus 
takings two arches of the nave to make one bay, thers results a 
plan, square or approximately so, i.e., the space A A was équal 
or nearly so to the width of the principal nave: so that if ome 
desired to definitely vault this nave it was entirely simple to 
adopt at first a vault on 2 square plan with an intermediate — 
transverse arch: i.e., a vault giving in horizontal projection 
the plan sketched at P (Fis. 2: hexapartite). Then the transve- 
rse arches a b, o d, were’ only the reproduction of the transy- 
erse arches of the great piers, and the intermediate transverse 
arch e f replaced the carpentry truss; the diagonal arches a d, 
c b, supported the compartments of the vaults turned in the p 
place occupied by the ceiling. Rut before passing beyond the e 
examination of the developments of this principle, it is neces- 
gary to mention a system of bays resultins from another meta 
of construction. 

The Romans had noi only adopted for the construction of Sreat 
halls the system of rows of columns gupportens walls over lint- 
els relieved by arches sank in thick walls: they had erected — 
on isolated piers those widely spaces, Sreat archivolts bearing 
the longitudinal walls. Tunnel vaults were concentric with th- 
ose archivolts and covered the side aisles, the carpentry of 
vaalts (as at the basitica of Constantine at Rome) covered the 
principal nave. The late empire had built edifices in sreat no 
number after this system, sometimes retainins the carpentry om 
the central aisle, as proved by certain basilicas of southern 
Syria. From that system was derived after the first centaries 
of Christianity a mixed mode, which consisted in dividing the 
great square bays into two arches, supporting cross vaults ov- 
er the side aisles, whose widths were nearly eoual to half that 
of thecprincipal aisle. On thisoplan #as conceived at Milan the 
celebrated charch of S. Ambrose, after the end of the 9 th cen- 
tury; at least the fact seems probable. Nou this type Was a 
adopted in the construction of a great number of Carlovinsian 
churches, notably on the banks of the Rhine, and was continued 
until the 13 th century. 
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Note 1-p.-2A4Q~e. This orrongewment was cdopted in the church of 
Se. Hinioto neor Florence, &t wos quite cowwon in the widdle of 
the AL th century tna eur northern provinces, Gud notably a 
Shanpasne. 

Note 1.-p-243-. On This suoject see Biude sur Liorchitecture 
Youoarade by Ne Ge portein, engineer of vovriddes and rosds. How- 
ever, Wwe do not contest the ose of the srrangenent of ther 
pron of the churah of S. gumbrose of Mion, 1% seems to us thar 
the suthor of That excellent work in the notice that he dives 
of thot church, does not sufficiently take VWnto sccount the res- 
Forations, thot 1% kod to suffer, snd thot he depends on the % 
texts Va too aosolurte ao wmonner. For exomple, how mony @difices 
20 we wot hove in Fronce, whose neorly total reconstruction is 
Only wentioned Incidentally, or not at aot Xo text mentions + 
the reconstruction of the facade of Notre Dowe of Poris, smons 
othere, VS it necessary to conclude thot this focade is thot of 
Etienne of Gartlonde in 1149, Or Aartes from the episcopate of 
Mourice de Sully (4160 - 1190)% After the greort Aisoster of 1 
A419, Veoee, Of ter the wuin of the voults of the church of S. 8 
Ambrose of MVLan, That monument wmueset suffer oan slaost Sote\ ree 
OVALALNS. Youbts do not foil without o couse, such o grove dis- 
oster Vs generoily the vesult of ao Leaning of the piers, now te, 
the existinéd piers of S.- Aunprose do nct apoesr to hove suffer- 
2e% giterotions of ao noture to have csoused the TaVV of the srea- 
ter yoults. From the exowinortion which we wode of this edifice 
o few years since, Lt results thot we could not asstén to Vts 
nove the date of the 9 th century (uot including the voults). 
The wovladings, the soulptures and GV the upper parts, even % 
she construction of those ports, seem to velons to the 12 the 
Century, ao KBTAVVAont epoch for ort in Lowdoordy os im Prance. 
Roauwents erected on the sort of north Tioly, ond whose Gorlo- 
vinsrian Gate cannot ve devoted, vove a borbarous chorocter in 
coustruction, thot 1a not found in S. Aworose of Hilon. Yer, 
we Vepest and indeed believe, Like KH. de Dartein, that the orre 
angement of the prow belongs to the 9 th century, as well as 
8 part of the Lower structures, the oltar, etc. 

As in the example just given (Fis. 2), each bay of the Carlo- 
vingian church of the Rhine consists of two great piers and aa 
intermediate pier of smaller section; but this intermediate 
pier bears only the transverse arch of the vaults of the side 
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aisle and fuifils no function next the principal nave. The bay 
that we present here (Fis. 3) of the nave of the cathedral of 
Worms, a nave that dates from the middle of the 12 th century, 
sufficiently explains this system. A Steat souare cross vault 
A with ribs covers each bay of the nave without an intermediate 
transverse arch; and the pier B is placed there only to obtain 
tvo Roman cross vaults over the side aisle. The question was 
to havé square areas, or approximately so, in coverings the va- 
ults, that is always derived from the Roman tradition: now the 
side aisles having a width of about half the width of the nave, 
it was necessa y to double the piers in order to have squars 
areas in the side sisles as in the nave. The sketch T relieves 
us from lons explanations of this matter. The necessity of va- 
ulting great edifices, basilicas and churches, was recognized 
everywhere in the West, both in north Ttaly and France and also 
on the banks of the Rhine: yet the different schools of art in 
those countries did not solve the problem in the same fashion. 
To consider matters in only 2 general manner, the school that 
we term Zarlovingian, and which was chiefly inspired by the S- 
man architecture of the late time, had in view only the Roman 
vault, taanel, cross or dome: that school abandoned that trad- 
ition only when it adopted the system of construction importeal 
from france about the middle of the 13 th century. The French 
school proper on the contrary, abandoned early the system of 
Roman vaults, sousht and found something elise; all is there. 
Tf one discovers in Lombardy or slsexhere square piers with 
engaged columns and archivolts in the aisles, some details of 
decoration analogous to,or precedins sur French Romanesaque ar- 
chitecture, and one concludes from this that we have taken from 
others this Romanesaue architecture,,we do not see that great 
interest attaches to that priority. Bach drew from the common 
Latin stock for the arts as for the languages of the West from 
the 3 th to the 11 th centuries: but if aae shows elsewhere t 
than on France, and north of the Loire before 1130 28 system of 
vaults, like that adopted in the structures of Vezelay after 
the bedinaing of the 12 th century, and at S. Denis in 1140, t 
then we shall be the first to recognize what is is desired to 
prove to us in France, viz:- that we have never possessed a a 
native architecture, no more in the 12? th than in the 19 th cen- 
turies. 
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Until this proof is made, we shall continue to repeat: there is 
no orisinal architecture except that based on a new principles, 
one not before accepted. The system of vaults introduced in fr- 
ance north of the Loire from 1120 to 1150 is found nowhere be- 
fore that epoch; this system is not merely a form, then novel 
or a procedure; it is entirely a principle that extends to the 
different parts constituting an edifice, and that compels the 
coordination of those parts according to certain laws deduced 
logically; then the architecture antroducedstnsFranceiframse 
1130 to 1150 was traly new then and without precedents, indepen- 
dent of forms accepted until thea: thas this architecture can 
be terned French for the best reason. ft beave for the moment 
the system of Rhenish naves, and resume the study of édifices 
belonging to our schools. We have jus seen (Fis. 2) a bay con- 
posed of two great piers bearinsS transverse arches over the p 
principal nave, with a weaker intermediate pier, dividing the 
side aisle to be able to cover it by square vaults, and suppor- 
tins a carpentry trass over thet principal aisle to diminish ¢ 
the span of the wooden ceiling. Let as see how a@esysten Later 
than that of Fig. 2, belonsins to another province, where the 
piers are equal and divide the side aisle in vaults on sauare 
plans, Siving on the central nave rectansular plans, that a 
have claimed to vault according to a principle already entire- 
ly forsisn to the Roman system. This refers to the nave of the 
abbey church of Vezelay (fig. 4); the first years of the 12 th 
century. This nave, one bay of which we give at A, possesses 
transverse arches over the side aisles as over the high portion, 
at gach pier of section drawn at B. Those arches are round like 
the side arches, and althoush the imposts of the latter are st- 
ilted, yet their crowns do not reach the crown of the transver- 
se arches. It results from this that tocturn the high vaalt in 
each bay and net cause penetrations, bat an appearance of a er 
cross vault, it was necessary to experiment and to seek ellip- 
soidal forms, that could aot be drawn Seometrically. This was 
a first attempt toward a form of vaults not yet accepted. Thir- 
ty years later and about 1132 was erected the porch of the sa- 
me churen (see at P, Fis. 4): the bays of this nartbex, a litt- 
le wider than those of the nave, rest on piers with sections 
similar to those at B. Just ar in the nave, transverss arches 
are turned at each pier, both on the central part and on the 
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sides arches have their imposts at the same level as those of 
the transverse arches. It results from this, that the bay being 
rectaasular, the crowns of these side arches are much below ¢ 
the crowns of these transverse arches. The vault covering this 
space is annular from ong transverse arch to the other, penet- 
rated by ellipsoids, ang which the side arches are sections. 
foat could be defined seometrically, and this system presents 
a perfect stability. Besides, rampant cross vatlts are taraed 
over the salleries of the second story 2 and perfectly abut + 
the central vault. Two of the vaalts of this porch, of the same 
gpoch as the others, alrsady possess pointed arches. The cons- 
tractor in closing these vaults according to the method just 
indicated (Fig. 4, P) indeed felt that while approachins an e 
ellipsoidal body, yet they possessed convex sroins (these vaul- 
ts beings built of irregular rabble) maintainsd only by the ad- 
hesion of the mortar; that consequently he had to turn beneath 
those sroins the permanent arches of stone, replacing the tem- 
porary centres of carpentry intended for setting them. Frat 
Was an advance toward the pointed cross vault. Bat returning to 
our Fis. 2, in other provinces men derived from this mixed sys- 
tem of arches and wooden ceilings a complete system of vaults 
on an entirely novel principis, a method that mast soon anite 
with that introduced in the porch of the appey church of Veze- 
lay. In 4150 bishop Baudoin II, it is stated, undertook the re - 
building of ths cathedral of Noyon, that aas completed before 
the end of the 12 th century. Tn 1293 a violent conflagration | 
reduced to ashes the city and cathedral of Noyon, accordins to 
the chronicie. It is clear that only the carpentry was burned 
and that the vaults were perhaps altered. Thus the vaults of 
the nave, as indicated by the profiles of the arches and their 
style of construction, belong to the last epoch. At the origin, 
i.e., in the 12 th century those vaults, like many others dat- 
ing from that epoch had their pointed arches turned betasen a 
alternate piers with a simple intermediate transverse arch. 
(Fig. 5). The intermediate pier in Fis. 2 only supports the 
carpeatry truss bisecting the space between the transverss 
arches, but then separated the transverse arch intended to re- 
place the carpentry truss. The diagonal arches (Fis. 5) were 
tarned from one great pier to another. The bay was also con- 
structed like that of Fig. 2. I. e., thé intermediate pier A, 
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intended to bear a simple transverse arch of the sSreat vaults, 
was mote slender than the piers B supporting the principal tran- 
sverse and diagonal arches. That as according to logic. Then 
the arches resting on the piers B alone were abutted by flying 
buttresses. The section 0 of the nave and of the side aisles 
completes the knowledge of that system of construction. Most 
of the first vaults built on this principle adopted in the 12 
th century, are so drawn in Tsle-de-Prance. The bay of the cen- 
tral nave is equal, or very nearly so, to the width of the same 
nave, bat it is disected by means of an intermediate pier, that 
serves to bear the arches of the vaults of the side aisle and 
to intersect the diagonal arches of the high vaults. 

Mote 1L.P.2AE. Me Vitert wrote thus Wn 12452 -- %e% oY those 
that these questions inspire with o serious VWuterest, cease % 
Httempt to prove, some thot the pointed orch cone to us {rom 
the Orient, others thot 1% Is Indigenous, whort empty ond VaLe 
quorrels! Let them seek who put into execution the pointed sys- 
ten, why the influence of thot system hos been so Sre0t ond so 
universol, how thot during three centuries tt exercised over v 
half Brrope onicksolute sovereraniy, fTinotly, Let them seek 
the birth ond progress of that system ore not imseporodly con- 
nected with the regeneration of modern society, the Tiret serms 
ef which the 12 th century sow unfold. Avohitectural revolutions 
thus exombned ore no Longer confounded with those futile and 
ephemera fancies, that prefer o certain morterisl to any other 
for a certain time, they ore serious, veritsole revolutions, 
ond express Vacas.*™"Monosraphia de Notre Pome de MNoyon. p.130. 

NOV ALeHeBASe AVL] TOnstruction, FILS. 19. Section of this 
porch. Arts. Porche and OSiwe, FIES. 3, A, 5B. 

Note 2.p-248. See the section. 

But this system, justified by such a vast structare, sas se- 
arcely admissible for small edifices. The entermediate piers in 
the latter monuments would have been too slender, useless and 
encumbering. The architects suppressed them, retained only the 
principal piers A (fis. 6), but still constructed the vaults a 
according to the principle just indicated. This last bay belmags 
to the little church of Nesle near Isle-Adam, and shows how the 
conustractor has only erected the pier intended to support the 
intermediate transverse arch on the crown of the archivolt of. 
the side aisle, because it was useless in fact to rest that 
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intermediate pier on the sround. At B is drawn the section of 
that bay, and at D is the detail of the bases of the little col- 
umns on the capitals of the cylindrical piers. These two exam- 
ples belong to two edifices of very different dimensions, but 
erected at nearly the same epoch, and emphasize ons of the prin- 
cipal qualities of that beautiful Prench architecture of the end 
of the 12 th century, the anity of scale. 2 The spacing of the 
piers, height of the galleries af passage G, widths of the bays, 
members of the mouldings, are nearly the same in the two monm- 
ents. We can perceive these analogies in the cathedrals of Paris, 
Senlis, Soissons and Laon, in the churches of 8. Leu d’Essermt, 
of Braisne, etc. ° Let us non examine a bay of the nave of one 
of the largest monuments of the beSinnins of the 13 th century, 
the cathedral of Bourges. This interior comprises a central 
nave and double side aisles with vaults at different levels. 
Thas (Pig. 7) the vaults of the first side aisle are turned at 
the level A, and those of the second side sisle at the level B, 
from which it results that the central nave is lighted by the 
windows CG, pierced sbove the roof covering the *vaukts of the 
second side aisle. In the height of this roof extends a gall- 
ery for passage D, just as there exists a second at #, above t 
the vaalts of the first side aisle. These vaults are constroct- 
ed according to the system previously described: and one will — 
observe that the piers G, which bear only tre transverse arch- 
es of the intersection are less in diameter than those at 4, 
that bear the transverse and diagonal arches. 

Norte 40250. Phe construction of the church of Neste dates 
From obourt ~ALVS. This edifice Ve contemporaneous with the cot- 
headrovy of Sentis ond the obbey church of S. heu & Esserent. 

Note 2.p-250. Art. Bohertlle. 

Note B2ep-250. ATT. Sothedvrorle, FS. 4, One vay Of Notre Dane 
of poris. | e 

Note Ae Art. Garthedvale, FIS. SG, PlLon of thor church, Art. 
Proportion, FS. 7, ts section. 

The beautiful arrangement of the: nave of the cathedral of 
Bourges with its vert hish first side aisle, an arrangement $ 
scarcely repeated in Prance except around the choir of the ce- 
thedral of Wans, is evidently inspired by the churches of P 
Poitou. Tt is a compromise between the systems of construction 
of the naves of that province and of Ihe+de-Prance. The central 


yb te woven ead ofl. wnelete abte and to. 2 eR00r ead svode 249 
io edd) ak ameob ton £Eb-doidy ene -eb-e 7, Yo wedoiwde s00 
vane fitsersd efule okie sencl sit, aad reqerd £09 40, Lashe 
oa o. (ee @ mobmol on ek bas adios. eidwashiancp $ gebnloak 
a gaat orto ta ae .olate ebie Buoose pat of 08 
ys. wampndae” bha \.anrdted0, $e ane9 extol Yo ritcdo edi 
As Sa fe ean 88 LGPe palvbortoy sF7k s C48. Get stow 
de saseane ott 6 even eat 10 ved gun af pred fad of 
to sede wet deifnss oltdis £88" goLsoritenco wade .eret 
a eucamed act ot aaah ince saiwred se BORIS to ferdadtes 
perpnessesnt add etngoos boa “Veaboe’: bee BoHicd to, enots fh 
4 ds eomesne © eBid an0 ° ,henttibe seadt si sieis ebte 
p eleie able edd Yo akxa. fentbudtnool eit no Ekem dotiose 
a4 oo Jedd To pt ivey ost. -svan Lestnso aft 30 eine ode noo 
ott a aes gevecatind saivl? sects yd beisuds eso aet 
| Bk feare yinsen dose ots volata ehke seed? wed luey 
inant 6 16dsar ab. torsetas aidt sary ae ever 
noiditent edd gninoflod fosudo 2 nadd .eelete 
Bek ORT, Fe edroGgae sheows edt ASdiitead bew 
HLS _seeteg tadi relies BHOUBIZOOD 16. .Ynoe 
Ta aes efnate h etompextind eft Ye easototid ed? 
[kod ast ‘esstaomte bid? .wefaie obie 2 f ban avec sad eievos 
Tacqoag, ptidusés. afi fot eidsiaemos at Sen caso fone dain 
P BR ecinev, ast «atte ait tis ho fxoonon yoged add bre 
hae wares Yo fa8 codiod to todven edi od ankbanese 
"aha ar eladwok. sta) sd tuew tox edt Yo Boe emo edd 
fot es8 fads, uiebwies hoe Aogads ,ebotifone os ah eokee: 
p soizeqde to sindxin aid? «feides ed? ai senng, io axsas 
Pasye 20 neitigogaco edt of banst si; “unbod a1a% oot est 
ink eedd asitedn , Roy ee Gers ert. tet ivey eeven ip 
heat media Bean. Tivio 40 sagitites 46% henidgas aoe 
“ponknaeteb yed eds Jat gi ,notiwe catovonest edt 
Ni “hie me tn io) At w snedtodad p 3o. SORSTSEG0S hes aack? . 
| Be UP SGiAW, <uolod .v0si09 Yo sttewvnea edt Yo. ‘aysd ebin Seog vo? 
eo ATA panne gga rece. wa eee e34 .tihonneend bce 
be am Io ots ae are seeds Ye Jom cyco. 


168 
nave of the cathedral of Rourges receives Light in its apper 
part above he roofs of the side aisles, like the naves of 
our churches of Ile-de-Prance, which did not occur in tae cath- 
edral of Poitiers: but the inner side aisle beneath its vaults 
includes a considerable height, and is no longer equal in hei- 
shit to the second side aisle, as at Notre Dame of Paris, around 
the choir of Notre Dame of Chartres, and~ ‘Gdlogne. 

Note 1.p-253. Art. aothedirare, PAs. a5. 

In fact here is one bay of the nave of the cathedral of Poit- 
iers, whose construction was a little earlier than that of the 
cathedral of Bourges, otherwise conforms to the Romanesque tra- 
ditions of Poitou and Vendee, and accents the importance of the 
Side aisle in these edifices, ~ Our Fig. 3 assumes at A the ] 
section made on the longitudinal axis of the side aisle, and at 
B on the axis of the central nave. The vaults of the side ais-is fF 
les are abutted by close flying buttresses and abat the high 
vaults. These side aisles are each asarly equal in width to the 
nave, sO that this interior is rather a great hall with three 
aisles, than a church following the tradition of the transfor- 
med basilica. The arcade supports at the level ¢ a sort of bal- 
cony, or continuous gallery, that passes. behind each pier in 
the thickness of the buttresses. A sinsgle roof in two slopes c 
covers the nave and i s side aisles. This structure vas built 
aith much care and is renarkable for its beautiful proportions 
and the happy concord of all its parts. The vaults are drawn a 
according to the method of Poitou and of Anjou, and partake of 
the dome and of the cross vault. (Art. Voute). In this compos- 
ition is an emplitude, reason and sobriety, that are the true 
marks of power in the artist. This mixture of superior aqualit- 
ies, $00 rare todey, is found in the composition of the bays 
of naves vaalted from 1150 to 1250, whether these interiors 
were destined for religious or civil uses. After the design of 
the transverse section, in fact the bay determines the propor- 
tions and appearance of an interior, with or without side aisles. 
Now those wide bays of the monuments of Poitou, Anjou, Maine a 
and Angoumois, are surprising by their grand arransement, alth - 
ough most of those structures are of mediocre dimensions. To 
appear great is certainly a quality for an interior destined to 
contain a maltitade. One finds himself at his ease, even shen 
space is materially lacking. The cathedral of Poitiers is of | 
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mediocre dimensions, ; and still by the beautiful arrangement 
of its wide bays, the impression left by it is that of a very — 
vast interior. 

Note 1.9253. Avt. Garthedrarle, FS. 35. 

Note 2epe2Zsse Art. Gothedrole, Pise. AA, 454 Plan and trans- 
verse section of the cotheadrst of poirtiers. 

Note 1ope25ke Art. Gathedrole, FIs. Ake See ite plon. 

Gertaia churches of the same provinces, of Maine and Anjou, 
consist of interiors with a single aisle, and there again the 
composition of the bays is broadly understood. Amons others, we 
shall cite the nave of the abbey church of Notre Dame de la ¢ 
couliere at Vans (end of 12 th century), divided in bays af s 
Square phan with raised balcony, as at the cathedral of Poiti- 
ers, supports: on great releivins arches of beautiful effect. 
Here (Fig. 9) is one bay of that nave, without the side aisles. 
One nesd not. be an architectts comprehend the system, from wh- 
ich can be derived this grand and simple arrangement, lendins 
itself to ail modes of construction. The influence of this 
system of wide vaulted bays, single or with side aisles almost 
equal to the central nave, scarcely extends from Maine and Ber- 
ry to the North; and as we have just stated, one can find a 1 
Last memorial of it in the composition of the bays of the cata- 
edral of Bourges. On this side of the Loire, the system indica- 
ted in the examples that we have given (Figs. 5 and 6) versists 
during the 13 th century, but except in very rare cases, men a 
abandoned then the system of vaults with intermediate transver- 
se arches, intersectins the diagonal arches, i.e, instead of 
being double, the bays are single and each has its own vault. 
Ts it not evident that there pervades in these conceptions of 
bays during the period between 1130 and 1230 a freedom, whose 
value and extent cannot be ignored? No other architecture leat 
itself to forms and appearances so varied without abandoning t 
the principles that directed it. Now is not that flexibility 
the result of the system of construction adopted? And since th 
this spstem of construction harmonizes itself with liberty ani 
leads to it, is it necessary to conclude that this architecture 
is nothings bat a superannaated procedure, having no application 
today? Will nos the attentive study of proportions be emphasi- | 
ged by the different examples, that have just passed under the 
eyes of our readers? | 
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Kote AP-A25Se An Onolosgous arrangement exists in the nove of 
the sobey churok of S. Rodegonde ot PorLitiera, ond existed in 
the 142 th contury in the nove of the cathedral of Bordeoux. 

Note 1.-P.25E. AL & LS Skertohed the Plan Of the pier with the 
passage ot the Leve\ a. 

patins from about 1220, the bay of naves with side aisles in 
the edifices of the North is determined in a more precise man~ 
ner. The piers are equal in thickness, and each bears the com - 
lete ribs af the cross vaults, upper and lower- the walls bet-— 
ween those vaalts are opened widely, and are even replaced by | 
windows, that occupy the entire surface between the piers and 
side arches. According to this principleis conceived the nave 
of the cathedral of Amiens, built between 1220 and 1230. 7 We 
sive (Fis. 10) 2 bay gf that nave, tha is no less than 139.4 
ft. under the crown. The phan of the piers at the level of 
the ground story is sketched at D, and at the level of the sai- 
lery (triforium) at Ce That gallery is closed by a thin wall wv, 
attached to which is the shed roof that covers the side aisle. 
One gees at G the window of the side aisls, that erected on an 
arcade and a supporting wall comprises the entire surface exis- 
ting between the engaged piers adidithe side arch. The same sys- 
tem for the upoer windows 7. They soon desired to suppress even 
the solid weer forming the triforiam behind the roof of the s 
side aisle: ~ the thin walls M were perforated, and the roofs 
covering the side aisles were placed as hip roofs over each 
lower vault, #ith sutters on the flying buttresses. Then the 
upper window was joined to the triforiun, and the tracery ext- 
ended down into the gallery. According to this principle was 
rebuilt in 1240 the nave efithe abbey church of S. Benis, the 
choir of the cathedrals of Troyes and of Beauvais, and a litt- 
le later (about 12460) that of the cathedral of Sess, of which 
we sketch one bay at A (Fis. 11)! 4 the floor of the choir is 
at the level B and that of the side aisle at C. The gallery 
(triforiam) under the high window is perforated up to the he- 
ight of a sill D, behind which passes the Sutter. The lower — 
tracery of that gallery does not reproduce exactly the desisga 
of the front arcade (Art. Triforium). As at the cathedral of 
Amiens, all the spaces left between the piers beneath the vaa- 
lts are filled by windows decorated by stained slass: thas th- 
ase bays present a considerable area of translacent painting 
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with the most brilliant effect. At 0 is given the section of a 
pier of oval plan, in ordsr te leave to tke voids the largest 
possible areas. Always according to these principles was cons- 
tracted in the 14 th century the nave of the abbey church of S. 
Quen at Rowen (Pig. 11), one bay of which is presented at R. 

Note 3.0-2h45. Becouse of the Lock of spoce ond to retoin the 
some scole os that of the preceding (4 + 200}, owr FIS. ALvides 
the voy ito two ports. The port EB surwkwounts the port A&A in ex- 
SGUTLON. 

RNOte AePeBSGe AVX. Architecture relisieuse, pis. B3G- 

Note 1-9-259. Boy of the porallel ports of the choir. 

These three Last examples show how the masters of works tend- 
ed to diminish the solids and increase the areas of slass ia 
vaulted churches. This principle was scarcely modified untgl % 
the 16 th century: the portions of the cathedrals of Auxerre, 
Troyes, Sens and Beauvais, that date from the 15 th and 16 th 
eeaturies, reproduce except in details the system, that we see 
adopted in the 14 th century at 3. Ouen of Rousn. Besides, this 
system perfectly suits in our climate very great interiors. By 
the colored or grisaille glass, the effect of the rays of the 
san was lessened, and yet a warm and soft light penstrated ev- 
eryshere, that left no point dark. The distribution of the light 
in the great covered and enclosed spaces is a difficulty, aga- 
inst which the merit of our modern architects is injured. Thus 
most of the Sreat halls built in our time have a cold and slo- 
omy appearance. Larse obscure places on the walls or the floor 
ca up those interiors, dwarf then to the syes and do not lend 
themselves to decoration. Aven the multitude scattered in those 
halls forms black spots with a disagreeably aspect. On the con - 
$rary, in the midst of these old edifices entirely opened bet- 
geen the principal members of the structure, there circulates 
asort of luminous and colored atmosphere, which satisfies the 
eyes aS well'as the mind. One finds at ease in thesevast fran- 
es that partake of the external light shile softening it. Itis 
to this judicious introduction of luminous rays, that these in- 
teriors mus appear much larger than they really are. Thus the 
abbey church of S. Ouen, that is really of very ordinary dimen- 
sions, © seems to rival our great cathedrals. 

NOS? VoPoASIe AVE. Arohitecture revidieuse, PIS. @2. 

An account s rendered of the arrangement of bays of the halls 
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of palaces and gastles by referring to Arts. Construction, Pal- 
ais, Salle. 


monare. «6Trefoil. 

Name siven to an architectural member of geometrical form ob 
obtained by means of three circles,. whose centres are placed at 
the vertices of an equilateral triangle. Wen also say trilobal ( 
(wis. 1). From the end of the 12 th to the 16 th centuries, th- 
is fisure was mach used in the composition of tracery, rose 
Windows, arcades, and generally in openings. Sometimes the po- 
ints of intersection of the circles are terminated by a leaf 
opnament, A, by @ human or animal head. : 

It often occurs that a trefoil encloses thres other trefoils, 
38 indicated by the sketch 8. (Arts. Balustrade, Meneau, Rose). 

Some authors havea desired to see a symbol in that fisure. 
Nothing sapports that opinion. The trefoil quite naturally re- 
ults from the very frequent use of the equilateral triangle in 
the architecture of the middle ages as a sSenerating figure. 
(Art. Proportion). Tt had the advantage, for example, for the 
openings of tracehy, of beins easily inscribed within an equil - 
ateral arch 4 6 of the fisures produced by the ecauilateral tr- 
Lansie. 


PRRTTTACHs TLattice-York. Trellis. 

An openins composed of laths or slight peeces of wood connec- 
ed together during the middle ases by nails or wooden pins: th 
then about the end of the 15 th century by iron wire. 

Already about the end of the 1? th century, trellises were 
established in private gardens, and under 8, Louis this mode of 
formias tunnel ceilings with vines was very common. At that ep- 
och the trellises of the garden of the palace on the site of 
ths present place Dauphine were in sreat reputation. Trellis- 
ss then generally consisted, if one can refer to the visnettes 
of manuscripts, of crossed flexible strips of wood held by nails 
or wollow ties sometimes interlaced. The fashion of Latticed ar- 
chitecture does not appear to date before the beginning of the 
16 th century. This was an Italian importation, and not one of 
the happiest. 


PRATLTLTSe Grating. Grille. 
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MRRTELTSs Grating. Grille. Lattice. 

A closare of ligh iron bars, very close, a sort of grilbe 
(Art. Grille), but capabce of opposing a serious resistance. It 
is frequently a question in the romances of the 13 th and 14 
th centuries, of windows so lattcide externally in apermanent 
manner (art. Grille). Thus the name of trellis was given to g 


Srilles in the form of fences to defend the counterscarp of the 


ditches of castles. “All aroand Plessis, he (Lowis X72 caused 
to be built a fence of great bars of iron, planting in the wall 
iron spits with several points, as at the entrance whereby ons 
could enter the ditches of the said Plessis.” | 

Note A-pe2li. Mem. GE Phillivne de Gownines. Book ¥I. Chops. 


PRESSOR. Treasury. 

A room reserved beside abbsy churches and cathedrals, also in 
castles, to contain the most precious objects, such as consec- 
rated ve.isels, religquaries, articles of goldsmith’s work, then 
also charters, deeds, etc. 

The cathedral of Paris had its treasury over the sacristy. 
(Arts. Sacristie, Ralais). The S. Ghapelle ef the palace at P 
Paris likewise possessed a pretty annexed edifice, that conta- 
ined the treastury of charters. Also at the chapel of the cas-— 
tle of Vincennes (Art. chapelle). Also frequently the treasur-— 
is:: of churches were constructed in the interior itself of the 
edifice. Oné still sees at the cathedral of Rheims in the side 
aisis of the southern transept the mezzanine treasury enclosed 
by a grille, that contained the beautiful objects possessed by 
the chapter of that church. At the cathedral of Rouen and in 
that of Hvreux, the treasury is only a grated chapel. At Sens 
and Proyes tas treasuries of the cathedrals are attached to +t 
the church at the south side of the choir, and: are reached by 
stairs opening in the side aisle. In castles the treasuries of 
charters were placed in the keep, and those of the vessels in 
a tower near the great hall, that of the chapel beings beside 
or over the sacristy. Thess treasuries were habitually vaulted 
and thereféreeprotected from fire, being lighted only by wind- 
ons elevated above the ground and carefully grated. Their doors 
were of iron and doubled, or at least were furnished with two 


fasteniags. There is still seen in the mansion of Jacques Coeur 


at Bourges the room, that served as a treasury. 
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The custom of arransins in castles or mansions POSms. partica - 
larly intended for the preservation of treasures, and especia- 
ly of the archives, does not appear among lay lords tx precede 
Philip August. Until then it was the castom among the nobles to 
carry everywhere with them their precious deeds and most of % 
She precious objects that they possessed. That was a Merovins- 
ian habit widely extended among all peoples of Indo-Buropean r 
race. The chiel only trusted himself alone to care for his pro- 
perty and his family, and during the Roman epoch armies of bar- 
barians marched only where accompanied by heavy wagons, that 
carried old mea, women and children, and the spoils collected 
in war. During the campaign of 1194 asainst Richard, the basgs- 
age of Philip August fell into an ambuscade placed near Prete-— 
val in Vendomois by the kins of Hngland, who thus laid hands o 
not only on the vessels and jewels of his rival, bat also on 
the registers of quit rents, vassalage and servitude, “in prief 
the complete archives of France, that the kings were accustom- 
ed to carry with them in all their bourneys. The chronicles of 
S. Denis state, that it was a hard task to repair this loss a 
and to restore everythings to its legitimate state.” I After 
that event the French kings deposited the resisters of the State 
in a fixed residence. The charter room of France #as placed in 
the Temple at first, then a part was transferred to the great 
tower of the Louvre, and a part to the treasury of S. Chapelle, 
of which we have spoken above. 

Note 1.262. Ghronique de S. Denis (Histoire de France by UM. 
Henry Mortin. Vol. Til. Pp. BSA. 


TRIRON@- Tribune. Gallery. Apse. 

A pPincipal part of sacred edifices according to the academ- 
icians de la Crusca. In fact in the primitive Christian basil- 
icas, the tribune is the semicirchésforming the apse, «here w 
was the bishop or abbot surroundéd by his clergy (Arts. Choeur, 
franssept), in memory of the place occupied by the pretor in 
the antioue Roman basilica. The fathers of the Church sometines 
Sive the name of tribanal to one of the ambos placed at the s 
sides of the choir, notably to that on which was read the gos- 
pel to the believers assembled in the aisles. 

Note 1.72283. AVSO iH 1527 oF the counci\ of Lyons: - (totin 
ouortation). 
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The top of the rood loft, where was likewise read to gospel, 
and from which believers were instructed, thenceforth took the 
name nf tribune. By extension the name of tribune (gallery) in 
the church was given to everyopart elevated above the floor, — 
either on columms and arches or on corbellings. ~ Thus those 
religious edifices had their rood lofts, galleries for the or- 
gan, clock and the treasury: sometimes also private galleries 
seserved for some pritileged believers, Sreat personages, fam- 
ilies of founders, etc. Men ascended to these galleries raised 
above the pavement by stairs opening either into the church or 
in adjacent buildings, when they are private, i.e., reserved 
for certain personages. Galleries were also a means of increas- 
ing the areas assigned to believers in little churches. We have 
to occupy ourselves here only with Salleries included as inter- 
nal and elevated annexes of churches, not as sanctuaries, ambos 
or rood lofts, (Arts. Jube, Ghoeur). Now the use of galleries 
dates back very far. Galbert relates how in 1127, Charles the 
Good was assassinated in the gallery to which he had ascended 
to pray with Thancmar, castellan of Bourbours: a gallery made 
in church S. Donatien at Bruges. The bodies of these two pers- 
onages having been transferred into the choir by the religious 
to be interred, the party that had committed the murder resol- 
ved to carry them awayr- «the following nisht the provost ord- 
ered the charch to be supplied with arms and sentinels to be 
in the gallery (solarium) of the tower, so that he could ret- 
ire there with his men in case of an attack by the citizens. 
Accordins to the order of the provost, armed knights on that 
night entered into the sallery of the church. ° Those miserable 
men (the partisans) not being able to take possession of the 
lower parts of the church, had barricaded with timbers and st- 
ones the stairs leading to the gallery, so that no one could 
ascend there, and they could not descend, and they only sought 
to defend themselves from the height of the sallery and from 
the tower. They had established their places between the col- 
umas of the gallery, with piles of boxes and benches, from 
ahich they cast stones, lead, and all sorts of heavy articles 
on those that attacked. Finally, the canons of the church ascen- 
ded from the choir into the gallery by ladders.” ¢ These curio« 
us passages show that the gallery in question was placed beneath 
the tower of the charch, that it had stairs communicating with 
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external buildings, and that it was near the choir. It was a 
room in the second story opening into the church by open arches, 
like the upper galleries of the side aisles of our churches of 
the 11 th and 12 th centuries. If that room served as a gallery, 
i.6., 4S an oratory elevated above the floor of the charch, it 
did not have the entirely exceptional, form that we nowzattach 
to that part of the religious edifice. 

Note 2 Pe2GB~ In Zotin, solarium. 

Note S2.p.26B~ Gortbert, Vie de Shores Le Bon, transloted by 
Ke. Guiszort. 

Note A.p.2GB~5. The some. Shop. id. 

A gallery of a very frank character and of avery early epoch 
(about 1130) is seen in the narthex of the abbey church of Ve- 
zZelaye 1 we find another in the little church of Wontreal, set 
back against the facade and lookins toward the choir, whose a 
arrangement is.very remarkable. Fis. 1 presents at A the plan 
of that gallery, and B is the section made on a b. One ascends 
to that sallery by two stairs openings in the side aisles, made 
withia the stone of the front wall. Batirely constracted of hard 
stones, it rests on a twin monolithic column and foar sreat cor- 
bels composed of lons projecting stones corbelled. 

Note 1.pe®@he Avdt. Porsche, FIs. 4. 

The arrangement of the column with corbels is extremely int- 
egesting in construction, because combined with the mallion of 
the doorway. 2 an altar table Supported on a solid balustrade 
and on a Single twin colamn, is placed on the axis of the sail- 
ery at G. The tails of the voussoirs D of the archivolt of the 
doorway and the tympanum # naturally separate dowaward the en- 
trance doors P of the gallery. A rose window in axcellent style 
opens at G below the vaults of the nave. Fis. 2 gives the per- 
spective view of that gallery, taken from the nave. This sork 
was coneesived and erected at the same time as the facade, which 
dates from the end of the 12 th century, since the construction 
of the corbelling is intimately connected with that facade, a 
and that the two stairs were reserved in the #all in buildins 
it. The church of jontreal is small, and it is terminated by a 
square sanctuarw with a transverse aisle and two little chapels, 
also on a souare plan and orientated. The gallery can easily c 
contain 20 to 25 persons, and thus adds to its area. Perhaps 
it was reserved for the lord, for the church was attached to a 
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castle of which remain no traces. The position of the Little a 
altar makes this believed. This gallery could thus pibih ds as a 
orivate chapel. Constructed of magnificent materials cus with 
remarkable purity, this church and its (so rare) gallery, am- 
oagéthe monuments of Bursundy, is one of those presenting the 
Sreatest interest. 

Note 2.0.284. Art. Poste, FSS. 63, Gh. 

Zveryone knows the sallery of the cathedral of Paris, that in 
the interior rises beneath the great western rose window between 
the two towers, and whose arch serves as a shore at the bases . 
of those towers. This gallery was constructed at the same time 
as the lowsr part of the facade, and consequently dates about 
1210, and serves todan for the front of the great organ. Itc 
consists only on an arch that spans the entire width of the 
centre aisis, and of a cross vault. It width it occapies haif 
theidepth of the towers and connects the beautiful vaulted ha- 
lls in the second stories of those towers by wide arches. Two. 
other similar arches open into those halls and directly into 
the nave. | | 

We shall here speak only of the halls of the second story, of 
porches or bebi towers placed on the axes of the principal ais-— 
les, and that open into those naves and are actual galleries, 
because we have occasion elsewhere to mention these axrangements. 

Note 1.pe267. Arts. Ciocher, Porte. 

Tn the 14 th century were erected in the interior of the cath- 
sdral of Laon, three galleries below the Bables of the western 
facade and those of the two transepts, to shore the piers of t 
the 6 towers, that flank these gables. These three salleries 
have no definite purpose, bat this is an utilized means of sir - : 
enéthenias. They consist simply of a raised arch and cross vad - X 
ltturned between the piers of ths first bay. During the secon 
half of tne 16 th century, a gallery was erected in the first 
bay of the nave of the cathedral of Autun. a This sallery was 
designed to carry an organ front, and is arranged on the ori- 
Sinal plan as shown at A, Fig. 3. [t occupies a trapezoid abel, 
whose angles b, c, are abutted by the arches b,fj c e The vaa- 
1t with diagonal arches, ribs, liernes, etc., is complex and | 
qaite flat! This is a well concsived construction of the old 
piers that one claims to modify. One reaches the floor of the 
Sallery by two old screw stairs, that originally gave access 
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to a sort of external logsia, which was replaced by a beautiful 
porch 3 about the end of the 12 th century. The perspective v 
view of this Sallery exhibits its construction and character. 

At B is one of the two flying buttresses that resist the thrast 
of the vault, whose head arch b c is porne on the two keystones 
of the obliaue joints b and c. There is a combination very sim- 
ple in its principle, from. which can be derived an excellent a 
method. The cusps and pendants add nothing to the stability aid 


gt rn 


are not in the best style, applied to construction in stone. 


Note 260-267. The construction of the cathedral of Sutun do- 
tos Aw the 12 th century. Avt. Gothedrale. PIS. 27). 

Note Bop.2T. Avr. Porche. BASS. 12, 12. 

Independently of these open galleries, built to receive sing - 
ers, organs or a privileged public, there were sometimes made 
in abbey or parish churches little closed galleries, especial- 
lyiin the chabels of castles, designed for certain personages. 
This custom became common during the 1; th century. The abbots 
no longer descended to the choir, but had their sgallery. The 
lords also had their special gallery, either in the parish cha- 
reh or in their own chapels. 

Here (Fig. 4) is one of these little closed bays built in 
the front wall of tee side aisle of the abbey church of Montv- 
slliers. This church is Romanesque: but “in the 15 th century, — 
4 side aisle was rebuilt, in the wall of which is arranged a 
bay. At A is traced the plan of the bay with the stairs lead- 
ing to it, and at B is the elevation of the side aisle. This 
tracery was fitted inside with curtains, so that those prese- 
nt at the ceremonies could look into the church without being 
seen. 

Note AeHe AST. These Gertorils were furnished to us by Me. Protel, 
architect ot Hovure. 

The service of the salicries souebines assumed sreat import- 
ance in the chapels of castles. 1 one was arranged for the lord 
and his family, others for the occupants of the castle and the _ 
attendants. The garrison and all the servants stood on the pa- 
vament of the sround story. It sometimes occurred that these ¢ 
galleries were made of wood. The great halis of castles likew- 
ise possessed this sort of galleries of joinery, painted and 
decorated by fabrics. There were placed musicians on feast days 
and banquets, ladies, or strangers which it nas desired to honor 
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on days of hearings. This kind of gallery was erected in & cor~ 
ner of the hall, and was reached by external stairs. 

Note 1.p.269. The royo\ chapel of Fincennes possesses a veou- 
SATUL SavLery bvenesth the westeen rose windon, which consists .- 
of a pointed oroh with cross vault spanning the width of the 
Vaterrvor. 

Tn the churches were also suspended wooden galleries to rece - 
ive oréans, choirs or privileged persons. At the cathedral of 
Rheims are still seen the remains of one of this sort of galle- 
ries abbached to the north gable wall of the transept, and that 
dates from the 15 th century. Above the doorway of the princip- 
al antrance of the cathedral of Amiens also exists a wooden ¢ 
Sallery, whose construction dates at about 1500, and that rests 
on an armed trass, masked behind three wooden arches. 

The church of 3. Andoche of Saulieu still possesses a oebets 
wooden gallery of the end of the 15 th century above the cent- 
ral doorway. Tig. 5 gives a perspective elevation of it, taken 
fron the interior of the nave. 

At A is sketched the system of constraction of these sgaller- 
ies of carpentry and joinery. The tiebeam B is halved to all- 
sw the kingpost G to pass, that rises to the beam D and reesi- 
yes the two principals &. Struts © retieve the intermediate pa 
parts of the tiebeam, thetr fest resting dn the lateral walls 
a¢ T and joined to the Lower end of the kinspost Cc , fixed by 
the two principals &, and "aecorated facing covers the tiebean, 
and the balastrade joinery fixed frsm B to D stiffens the ent- 
ire system. The joists rest on a beam fastened behind the tieb- 
eam. An analogous system is applied at the cathedral of Amiens, 
although the span is much sreater. The carpentry terass form- 
ing the front of the gallery is divided in three bays (at P). 
The kinsposts are likewise halved into the tiebeam A. The tra- 
pezoid K L MN supports the heads of the kingposts, that rece- 
ive the feet of the struts 0. The junction of the principals 
sith the tiebeam is maintained by bolted stirrups, and by two 
strats K Ne A triple arch in joinery appears suspended, conceals 
the kinégposts and strats, and contributes stiffness to the who- 
le. These arches standing on corbels in the air are not then a 
vain ornament, but the actual decoration of the carpentry str- 
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anaoche of Soulteu is only 18.5 f%., thot of Awiens ts 45.9 Tx. 

Men erected galleries on the places during public festivals, 
to place thereon singérs and actors that recited the nysteries 
before the multitude. Durins tourneys, galleries of carpentry 
covered by fabrics and shields of arms were built at one side 
of the lists and served to shelter the lords and ladies. But 
these temporary works are outside the domain of architectures. 


meTPORTOM. Triforiun. 

A word in ase in low Latin (formed from the Greek), introdwed 
in the vocabulary of architecture by English archaeologists, & 
and that is applied to galleries extending internally around 
churches gbove the archivolts of the side aisles. : The trifo- 
rium either occupies the entire width of the side aisle, or it 
“is merely a narrow service gallery against the ruofs of the s 
sids aislese Most of oar great churches of the North possess 4 
triforium, that is only a tradition of the gallery (ambulatory) 
of the second story of the Roman basilica. When the triforian © 
occapies the entire width of the side aisle; it is vaulted af- 
ter the beginning of the 12 th century, and from thé origin i 

s function is determined more by a need of stability, than by 
the needs of the service of the church. As long as the naves of 
sharches were covered by visible carpentry like the Roman bas- 
ilica, if the architect erected a gallery in the second story, 
for example as at S. Remi of Rheins, 2 he coald scarcely think 
of vaulting it; he contented himself with turning a transverse 
arch from each pier, that rsceived the inclined rafters sappor- 
tins the shed roof covering, that shored the great walls of % 
the nave, but which could only exert on those walls a thrass, 
shat the weight of the upper parts could not neutralize. It ms 
guite different , when men replaced the visible carpentry by v 
vaults, evey by tunnel vaults. Those vaults were soon weakened 
by the spreading of the walls under the action of their oblique 
pressure; it was‘necessary to think of maintaining those walls 
in their vertical planes. Then they had the idea of throwing 
lengthwise over the galleries of the second story a half tunn- 
al vault or continuous flying buttress to abut the thrast of & 
the central tunnel vault. From the ead of the 11 th century, 
the sehcol of Auvergne arrived at this result,’ whose efficien- 
cy can be proved, if one visits the churches of Issoire, 5S. N 
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Nectaire, Notre Dame du Port at Clermont, S. Htienne of Nevers, 
and even of 3. Sernin of Toulcase. The transverse arches of 
the primitive salleries, (see Fis. 1 of Art. Travee), were re- 
tained, and the inclined wooden rafters were replaced by this 
half tunnel vault on which was directly laid the coverings of 
tiles or stone slabs. Mie 

Note 1.9.272. See Du Ganse, Slossorire. 

Mote 2.p-272e AVY. Travee, FE. 1. . 

fis 1 explains this modification of the primitive procedures, 
At A is again seen the bay of the gallery with its transverse 
arches at the piers, and its joists supporting the covering: at 
8 the joists are replaced by a half tunnel vault abatting the 
continuous thrast of the central tunnel vault C. Besides, doa 
not forget, that before deciding to throw vaults over the high 
naves, they began by contentins themselves with transverse ar- 
ches partly bearing the carpentry and the coverings. lin the | 
provinces where men Aid not at firstidare to suppress the car- 
pentry to substitate for it tunnel vaults between the transver- 
ge arches of the nave, it was natural to replace likewise the 
ceiling of the shed roofs of the salleries by half tunnel vau- 
lts. But this new system of construction obstructed the high 
windows, formerly pierced beneath the carpentry of the central 
naves. Thas the churches of Auvergne mentioned by us have none, 
while only little openings light the triforian, | 

Note 1.60.273. AVY. Traves, FS. 2. i 

The tonael vaults of the hish naves were not all at first t 
trussed concentric with the transverse arches. One sses that 
in the mnaves covered by carpentry during the 11 th century, t 
the teaysverse arch supported a sable with the opsnins, on the 
slopes of which rested the joists of the roof. A Then the tran- 
sverse arch was left in its place as sesa at D (Fis. 1), z tur - 
ning the tunnel vaalt at D instead of the ceiling. The half t 
tunned vault & of the triforium abuts the arch H of the nave. 
The opsning of the triforium is then at I. Yet one gains nota- 
ing by leaving the transverse arches of the central nave below 
the tunnel vault, which was only 2 tradition of s preceding ar- 
rangement of edifices covered by visible carpentry; then these 
transverse arches were raised so as to make their extrados con- 
sentric with the tunnel vault as seen at ¥. 

Kote ~1.p-27k~e Arr. qrovee, FVS. Be 
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Kote? 2p. 2VAe Section of the nave of churceh Notre Pome du P 
port ot GLerwmont. 

Nove 3.9-27A. Arrangement of the nove of the church of Issoire. 

Fis. 2 presents the perspective view of the triforium of ths 
nave of the chureh of Issoire. In this nave, that dates from t 
the last years of the 11 th century, the bays are double, i.e., 
the engaged columns A and the transverse arches B exist only b 
between alternate piers; the pier C only being intended to re- 
ceive the transverse arches and the imposts of the vaults of t 
the side aisles. But one sees at D a transverse arch of the § 
gallery as one exists at the pliers A. At EB is the springing of 
the conbinuous tunnel vault of the high nave, and throash the 
arcade of the triforiam at G is perceived the half tunnel vaalt, 
which abuts thet central vault. The same arransemeat is at Not- 
re Dame du Port and at S. Etienne of Nevers. In these edifices 
the teiforium has exactly the character suited to its purpose. 
The wall of the nave is perforated to profit by that sallery 
necessary to the stability of the monument, and that gives al 
little lisht to the hish vaults of the church. If this method 
gas Suitable for naves of moderate dimensions, -- the low win- 
dows of the side aisles then admitting sufficient lisht because 
of the small width of the interior, -- it was inadmissible in 
the construction of a great church, such as S. Sernin of Toul- 
ouse, provided with double side aisles; for in the last case, 
the central nave would have been left in obscurity. Not bsins 
able to open windows below the sprinsings of the tunnel vaalts, 
it was at least necessary for those of the sallery to be suff- 
iciently nigh and wide to light that central nave through the 
arcades of the triforiam: thus in this last edifice, the trif- 
‘oriam takes an importance other than that at Issoire and Notre 
Dame du Port. This will be judged of by hhe elevation siven bh 
here (Fig. 3). At A is sketched tha plan of this gallery wita 
an angle pier B; for the triforium of the church 3. Sernin re- 
turns at the ends of the transverse aisle. Wide windows C light 
both the gallery and the middle of the interior. The half tan- 
nel vault with transverse arches, that springs above theses win-- 
dows, abuts the central tunnel vault, reinforced by transverse 
arches. This is the system adopted in the churches of Auvergne, 


‘bat is more developed. 1 Mi 
Note 1<p-277. Im Art. Proportion, FIs. 2, Bee the tronsverse 
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section of the church S. Sernin Of Poulouse. KLso see Archives 
&es wonuments hisrtoriaques, published under the auspices of the 
winister of Fine Arts. | 


Yet the development of the triforium in the church S$. Sernin 


of Toslouse did not permit openins direct windows in the nave. 
Under the climate of the South, this means could suffice; buat 
under the fogsy sky of the North, the light transmitted by th- 
ese second windows could scarcely light the hisi naves: it was 
necessary for the windows to open directly into these naves a 
above the triforium. Thus in the provinces situated north of t 
the Loire, men did not cease to make direct openings under the 
carpentry, and when they renounced the carpentry, beneath the 
vaults that must replace it. This was one of the causes that 
prevented the architects of the North from adopting the tunnel 
vault (Art. Voute), and which compelled them to seek combinati - 
ons of the cross vault. The tympanums beneath the side arches 
of the vaults <inefactvpermitted makings openings in the heights 
of the vaults themselves. Yet they did not renounce the yault- 
ed triforiun, which was regarded as a means suitable te maint- 
gin the walls of the high naves in a vertical plane, and to a 
‘abat the vaults surmountins them. Several churches of the epoch 
of transition show us various attempts made iu this sense by 
the masters of the Prench provinces of the North. We shall cite 
in this place the abbey church of 3. germer, whose construction 
dates back in the last half of the 12 th century. 2 the bays of 
the choir of this church possess above the side aisle a trifor- 
ium vaulted in the Roman way without diagonal arches. This sal- 
lery opens into the church by an arcade, and the roof surmount - 
ins it covers. the flying buttresses intended to resist the thr- 
ust of the hish vaalts. 

Note Q-p.277- The abbey church of S. Gerwer in construction 
1s behind the abbey church of S. Denis oud the cothedralts of 
Noyou, Senlis ond Poris, Vt belongs to o Lese odvenced school, 
shot adheres to the Rowmonesavue system in wony points, becouse 
of thot we place V% here in the first Vine, if not by the adore 
(for i wos erected in 1180), but by the style. 

The section (Fes. 4) made across that gallery ekplains the 
system of construction adopted. The half gables A B that rise 
on the flying buttresses also serve to bear the coverings, that 
consists of joists with nalf trasses in the circalar parts. 
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Openings C are pherced beneath thi shed roof end open into the 
church below & narrow service passase arransed at D, to facili- 
tate the maintenance of the glass of the upper windows PF. 

Pig. 5 dives the internal elevation of this triforium with 
the rectangular windows & of the cof and the service passage 6.? 
At 8 is sketched one of the parallel bays of the choir, and at 
lL is ons of the bays of the semicircle, developed on a rectilin- 
ear plan. Ons will observe that the cpenins with twin columns 
rests on a parapet wall (see the section in Fis. 4). This par- 
apet wall prevents persons from occupying the gallery from look- 
ing down into the charch, unless they lie flat on the sill wall. 

Note 2.p.277-. In Archives des wonvuments historiques, see Bon - 
obraphie Ge S. Gerwer, oy F. Boeswilword. 

The architects of the cathedrals of Noyon, Senlis, Soissons, 
Paris, and the churches of Mantes, the choir of the abbey cha- 
rch of S. Remi of Rheims, and that of the abbey of BU, ete., r 
renounce this sill wall, and cause theobases of theccolumns of 
the openings to rest directly on the floor of the gallery. Bal- 
ustrades of wood or of iron placed between these columas allow 
those present in the sgallsries to see the pavement of the chu- 
reh. The half Romanesque and half Gothic system adopted at S. 
‘Germer retains the high windows M (Fis. 5) of the primitive 
basilica, thanks to the application of the system of cross va- 
ults with pointed arches, then entirely novel. : Yet those upper 
windows are very high above the pavement of the church, and 1 
Light little but the vaults; the windows pierced in the wall 
of the triforium (see section at P) were too far from the trac- 
ery to light the Enterior at the pavement; the sore so that this 
triforium is low and deep, and the sill wall forms a screen, 

The architect of the choir of Notre Dame of Paris resolutely a 
adopted a different method: as we have just stated, he suopres- 
sed the sill wall and raised the vault of the triforium. The 
master that a Little later, about 1195, erected the nave of 4% 
the same church, also improved the arrangements made by his p 
oredecessor, from the phint of view of introducing the Light 
into the central part of the interior. He constracted the vau- 
Lis of the triforium as transversely rampant, so as to complet e- 
ly show the windows of this gallery to the public on the floor 
of the church. In Art. Cathedrale (Figs. 2, 3, 4), we took in- 
to account that arransement so clearly, that it is unnecessary 
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to return to it here. At Notre Dame of Paris, rose windows re- 
place the rectangular windows, that in the charch of S. Germaa 
are opened in the wall against which leans the shed roof. The 
internal service passage that surmounts these windows at S. Ger- 
mer, do not exist at Paris, but do exist at the cathedral of N 
Noyon; 2 and there is in the semicircular transept of the cath- 
edral of Soissons as a second triforium, or narrow gallery with 
arched opening, that replaces the rose and rectansular windows .° 

Note 1sp.220. Arts. gonstructton, OSWwe, Trovee, VYoute. 

Note Vepo®VOe AVL. Brovec, FIs. 5. 

Note 3.p- 280. In Art. Architecture reirveteuse, see the pers - 
ective wrew of the beautiful vaulted triforilum of the south % 
avansept of the cathedrol of Sorssons. AVso in Art. Gonstruct- 
Kon, PASS. AL, 43, See the arrangement of the triforrun of the 
chow of Kotre Bowe of ShoVons-sur-Karne. 

These wide vaulted triforiums sere expensive in construction, 
and could only be appropriate for very great edifices. To fim 
windows in the tympanums of the high vaults, they required an 
extra height of the walls to receive ths shed roofs, that cover- 
ed the galleries of the second story. Their utility only made 
itsel? felt during great solemnities, and only the two or three 
first rons of believers in the Salleries could see what occurr- 
ed in the church, even if the sill walls of stone were sappres- 
sed, as at Notre Dame of Paris, at Yantes and at 3. Remi of Ph- 
eims. For churches built with more economy, and in which there 
was no occasion to receive a great nultitade of the faithfal, 
the vaulted ttiforéum'could not form a part of the programme. 
‘Thus the churches that date from the same epoch as those mente - 
ioned above, and that ‘belonged to the game scheol of architects, 
were not provided ‘with them. Yet we shall find in Tle-de-Frame 
a continued tendency to retain this system. It is no longer the 
vaulted gallery occupying the entire width of the side aisle, 
‘but no more than a triforiam leaving a narrow gallery, a serv- 
ice passage within the abutting roof of the side aisles, as in 
the cathedrals of Rheins, Amiens, Bourges and” Ghartres. This 
intermediate system is adopted in the abbey church of S. fea 
a’esserent. Here (Fig. 6) is the section of the triforium of 
the nave of that’ charch. The wall receiving the roof A of the 
side aisle does not rise sufficiently to prevent the opening 
of little windows B. Without a vault, a relieving arch © recei- 
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receives the upper part of the wall, and the passage rests en- 
tirely on the vault of the side aisle. In the interior that ar- 
rangement presents the appearance reproduced in perspective in 
Rig. 7. AS if to recall the vaalt of the grand triforiun, the 
architect has turned the arch D, that is no sore than a shana, 
since the true relieving arch is much lower and simply segmen- 
tal (see the section). The triforiunm thas contracted bas no n 
need of being covered by a shed roof, but simply by a slab 6 ( 
(see the section), the high windows can be opened directly over 
the arch D (see Fis. 7), and even if the constructor had no 38 
gahered to the construction of that arch, he coald have placed 
the sill of the window mach lower. It is aell understood, that — 
this system imperatively requires the construction of flying — 
buttresses to maintain the apper vaults, for they no longer had 
to renounce the half gables within the shed roofs of tbe vaalt- 
ed gallery, for fulfilling that function, as had been practised 
at 9. Sermer. 

Note 1LePo2Biwe This church dortes fron she first yeors of the 
4B th Century. 

Another monument, contemporaneous with the charch of S. feu 
4? asserent, gives both the vaulted gallery and the narrow trif- 
opium lighted by windows; this is the little church of Moret. 
The parallel parts of the choir of that church possessed a sal- 
lery in the second story or vaulted triforian over the aisle: 
but the semicireular apse without side aisle has above a row 
of low aindows a triforiua, whose original composition shows 
us 3 seriss of lunettes or rose windows without tracery, bet- 
ween which is arranded a passage. The perspective view (Pig. 
7\bis) explains this irregular construction. At A is the tri- 
foriam sketched according to the ethod of Ile-de-France, i.e, 
vaulted. A stairs placed behind the surface B ascends to the 
triforiun of the apse, which is nao more than a passage trav- 
ersing the pierssead opening by circular windows on the exter- 
ior and interior of the charch. One notes that those windows 
(see plan at P) are not pierced normal to the curve of the 
apse, but are askew, so as to be seen from the entrance of the 
choir. Penetrating a cylinder, those eyes are never filled % 
by tracery; ‘their glass is set in the external circle, and is 
only maintained by iron bars. The details of this part of the 
church efeMoret are in the best style of the first tears of 
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the 13 th century. It should not be forgotten, that at the ch- 
ubch of fantes exists aiwide vaulted gallery like that of the 
cathedral of Paris, lighted by circalar windows, and that this 
gallery over the side aisle of the apse presents an arrangement, 
that although conceived according to very monumental ideas, ap- 
pears to have furnished the scheme for the composition of that 
of Moret. The apsidal triforion of Mantes dates from the last 
years of the 12 th century. Bither the architect desired to av- 
oid the difficulties resulting from the combénation of vaults 
on an annular plan, or he may have feared the thrust of these. 
vaults on the exterior of the cylinder (a thrust at Notre Dam 
of Raris neutralized by a series of quite complicated flying 
bu tresses erected on the second side aisle), because he had 
only one side aisle, and the construction was evidently ‘execat - 
ed with parsimony’ the fact is that this architect vaulted ths 
apsidal gallery of the church of Mantes by means of a series . 
of convergent tunnel vaults. The section (Fis. 7) explains th- 
is systea of construction: the colamns A rest on the lower trans- 
verse arch: they represent lintels of hard stone on #hich rest 
the tunnel vaults Re But since these columns are set normal to 
the semicirecls ia plaa, ‘the bays are wider at the exterior OC: 
it results from this that these tunnel vaults are eitherreamp- 
antior present skew curvilinear surfaces. The architect of No- 
tre Dame of Mantes appears to have decided on the last arrange- 
ment after some experiments: i.e., he desired to maintain the 
sronns of the pointed tunnel vault at & level or nearly so. Th 
Then the trace ac of the tunnel vault is not concentric with 
the trace b d (see at M). The openings w are circular. It is 
clear that the architect of the church of Yoret only had to 
express at a smaller scale what had been done at Mantes some 
years before hin. 

These examples of these varied deductions show aoa those uas- 
ters continually sought to perfect what they san done around t 
them. Without abandoning the principle adopted, and without f 
flatly imitating ahat seemed to present the most satisfactory 
resalts, on the contrary they claimed to develop that principle, 
to deduce from it all its consequences: and before all, they 
knew that a system of construction mast be modified according 
to the dimensions of the edifices. 

Bat in other provinces they proceeded differently; she trif- 
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triforium after the 13 th century was only an openings made in 
the aall receiving the roof of the side aisle; an opening allon- 
ing the eye to penetrate from the interior to beneath the car- 
pentry. Yet at the origin, these openings aere rather windows 
pierced at certain distances in the tympanums of the blind ar— 
cade, than of a gallery (Art. Travee, Fis. 2). Only about the 
middie of the 12 th century the blind arcade with windows open - 
ing ander the roofs of the side aisles was transformed into a 
real window. The choir of the cathedral of Langres, that dates 
from that epoch, furnishes us with a beautiful example,of those 
arcades opening in the wall receiving the carpentry of the side 
aisle. Pig. 3 gives the elevation and plan of the triforium of 
- the cathedral of tangres, assuming the bay developed on a pla- 
ne, that apse being circular. At A is traced the plan. The va- 
alt B is @ pointed spherical vault penetrated by the high #in- 
dows C. Little t#in columns 1 support the doable arch forming 
the gallery between the piers of the gemicircle. This method 
could be adopted in an apse, ahere the bays are narroa. It vou 1d 
have deen dangerous to rest wide and thick tympanums on a ser- 
ies of little columns. Those in the nave of the same church an a 
triforium are only a blind arcade pierced by a middle opening 
in each bay. The same system was adopted at the cathedral of 
Agtan, that is a little earlier than that of Langres. Yat the 
architects adhered to occupying the space between the archivo- 
lts of the side aisles of the high ‘windowsopenings: blind arca - 
des only present . flat decoration without utility. The master 
to whom is due the cathedral of Sens, ahose constraction pres- 
ents such interesting arrangements, had the idea about the end 
of the 12 the sccenturyy of establishing a triforianm there accor- 
ding to a new principle. So as to well support the apper parts, 
originally composed of windows with a high sill and intermedia - 
4s piers, he similarly divided the gallery into tao bays with 
an intermediate pier resting on ‘the crown of the archivolt of 
the side aisle. Then in each of the bays, he established twin 
arches resting on a little columa and two jambs. Pig. 9 gives 
at A the plan and at B ‘the elevation of the triforian of the 
nave of the cathedral of Sens. At C is. the column that bears 
the transveree arch intersecting the high vaalt. Windoas reba- 
ilt after the fire at the end of the 13 th century have repla- 
ced the old openings D, which were doubled like the principal 
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arch of the triforium. That construction dates from about 11930, 
and shows ag a triforium simply pierced in the wall requiring 
the roof of the side aisle, as at the apse of the cathedral of 
Lausres, sithout separating partitionbetween that roof and the 
opening. An ahakogouss. arrangement, bat with very different ar- 
chitectural forms is found in another province. At the cathed- 
ral of Svreax in the first bay of the nave, partly concealed by 
the organ front, is a remnant of the triforium of the 12 th cen- 
tury, which is simply pierced in the wall receiving the roof of 
the old side aisle, now occapied by abtower, and is composed of 
an arcade with tympanums resting on suall isolated piers. We 
Sive (Pig. 10) the elevation and horizontal plan. This trifort- 
um, nearly contemporaneous with that of Sens, is much léss ext- 
ensive from the point of view of construction: for these arches 
intersect and form a very mediocre relieving arch, and these 
tympanun-lintels might break very easily, or break off the pro - 
jectionas of the capitals at the least movement of the structure. 
Yet this example again emphasizes the varied resources by which 
those architects of the 12 th century knew how to profit. This 
is an entirely Norman arrangement, and that Ls found again in 
fagLand in the monuments of this epoch. 

The triforian opening directly beneath the roof of the side 
aisle, presented inconveniences easily appreciated. It admitt- 
eG cold and dampness into the church, for the roofing was of 
tiles or slates, and however well made, they always sllowed 
the axternal air to pass. The view of the carpentry through th 
these openings was not pleasing. It was difficult to maintain 
clearness under these roofs, and in high winds dust was scatter- 
ed in the churches Hence men did not delay to isolate the trif- 
orium from the roof, i.e, to baild between it and the opening 
4 s one partition, thus forming a closing wall. It had been at- 
tempted indeed at S. Leu d’fsserent, as we have seen, but there 
is a mean between this last system and that of the vaulted tri - 
foriam. 

The nave of the cathedral of Amiens appears to be one of the 
first religious structares in which the architect sought frank- 
ly to separate the triforium from the shed roof by means of a 
fixed partition. Here (Pig. 11) at A is the plan of half a bay 
of that triforiun. | At B is the sketch of the pier at the le- 
vel of the gallery and at the level of the ground story; at c 
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the buttress that supports the column receiving the head of the 
flying buttress,* and at D the partition of masonry with a re- 
lisviag arch. At # is given the elevation of this triforiun n— 
next she navee At G is seen the relieving arch of the partition, 
As at Sens, the opening is divided into two bays, the little p | 
pier P supporting the central mullion of the window and resting 
on the crown of the archivolt of the side aisle. - At H is tra- 
ced at a larger scale the horizontal frojection of the little 
pier B with the abacuses of the capitals, and that ofsoné of 
the little columns: aad at I is the section of the moulding of 
the arch I’. One will note that this gallery being placed at a 
great height, and the width of the nave not being able to give 
much recession, the horizontal mouldings, such as the bases ad 
abacuses, are very developed in height and projectilittle, so 
as not to be concealed by perspective projections. Often the 
capitals of the little columns of those triforiums of the mid- 
dale of the 13 th century have very low and hollowed courses, 
so as to develop their projections to the eyes of persons stend- 
ing on the floor. A very remarkable example of this system, a 
adopted because of the perspective effect, is found in the cath- 
edral of ghalons-sur-yarne. At Notre Dame of Amiens it is seen 
that the architect, praoccupied by the perspective diminution 
of his grrangement of the gallery, has exaggerated the propor- 
tioas in height with reference to the width. By such attention 
to the conception of the different parts of an edifice, the mas- 
tere ate recognized. In drawing the elevation, they evidently 
take account of the deformations prodaced by the heisht and rel- 
ative distance of place: they obtained the desired effect with- 
out being compelled, as one frequently sees today, to experim- 
ent and to modify io place entire portions of edifices, to ob- 
tain after these costly trials only indecisive proporbiess or 
incomplete effects. 

Norte 4 oP 220. Art. Trovee, PIS. 10. 

NOtS? 2oPoZWOw. ANT. Gothedrale, FIS. 20, see the section. 

Not) Bepe2W. AVL. Travec, FAS. 10. 

NOte? AeHe We ANV. PKOTAL, FIG. 28.6 

The section of the triforium of the nave of the cathedral of 
Amiens (Fig. 42) made on a b shows the skill of the constructor. 
In that section, one sees at A and B the two concentric pointed 
arches that form the archivolt of the gallery. At CO is the int- 
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internal reinforcement at the great piers, and at Dis &@ conn- 
ecting lintsl. The archivolt B starts on the capital of the lit- 
tle internal reinforcement of the Little pier P of the plan, a 
and penetrates the reinforcement C. At B is the ceiling of ths 
teiforium forming a passage above the roof F of the side aisle. 
at G is the isolated column that receives the relieving arch 
marked G on the sketch (wig. 11); at IT is the partition closing 
the attic, and at L a relievindarch bearing that partition and 
allowing the vault of the side aisle to pass ander its intrados. 
Phe great upper windows open in M directly above the triforiun. 7 
Yet the walls receiving the roof of the side aisle appear naked, 
when seen behind the opening of the triforiam: men soon decided 
that they must be perforated, and in the same church (Notre D 
Dame of Amiens), the architect that erected the high part of t 
the choir established hip roofs over the side aisle, so as to. 
be able ‘to open windows in the enclosing walls of the trifor- 
ium. Thus these triforiums soon participated in the upper win- 
dows. 3 About the middle of the 13 th century this systen "as 
adopted in a sreat number of churches of the royal domain, ao- 
tably at the cathedral of Troyes and at the abbey of S. Denis, 
in great part rebuilt under the reign of Louis IX. The trifor- 
jum of the nave and choir of the last church is very remarkable 
in composition. We give (Fig. 13) the plan A vafidvthe elevation 
B of half a bay of this triforium. At C is sketched the rear a 
window C’ of the plan, which receives the glass: so that one 
perceives the Slass of this opening ¢ through the front arches. 
Here the triforiam is more intimately connected with the great 
‘upper windows than at Amiens, by means of the little columns D 
of the tracery. But the tympanams @ of the two arches are still 
solid, while a little later those tympanums are themselves per- 
forated as at Notre Dame of Paris, beneath the rose windows of 
the transepts (1260), in the choir of the cathedrals of, Beauvais 
and of Troyes (1250), in the choir of the cathedral of Seez (1 
(1270), in the abbey charch of S. Ouen of Rouen (1300). Then 
the triforiam.is only the continuation of the upper window, and 
is separated from that only by a slab forming the ceilins of 
the glazed triforiam of the floor of the passage above that. F 
Fig. 14 explains this arrangement adopted in the abbey charch 
of S. Denis. At A is the floor of the triforiom; at B the floor 
of the passage. At S. Denis the triforium everywhere has the 
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game width and is not narrowed by the reinforcements ait the 
piers, 28 at the cathedral of Amiens. The buttress © bears the 
column D ahich receives the head of the flying buttress. 1 The 
side aisle was covered by hip roofs with a gutter g, so as to 
permit the opsning of windows in the partition G. 

XYote 4 P2926 Arr. Sorthedrorve, Fis. 29, see section of undue. 

NOLS 2eHeWW2%. AVTS. Travee, PAE. 10, Fenetre, FS. 20. 

Note 3.p.282~ Arts. Travee, FILE. 11% Architecture vrelisieuse, 
Pib. 20, Penetre, FS. 24. | ) 

Note LP A2QWSw AVE. AvohVtIecture revierteuse, FS. Bee . 
Note 2WeHe®WEw SOR Art. Trait, FIS. 4, to wanes steps Of wich 
portion of this Lviforivum ot the piers. : 
perhaps the most complete and most developed example of the 

triforiam absolutely connected with the upper window is found 

in the choir of the cathedral at Seez, whose construction adawes 
fros about 12706 3 This monument wes codecived in a very wise 
may, bat was badly founded on bad soil, and has much analogy % 
to the choir of the church 5. Ouen at Rouen. The defects iz ob n- 
straction, that have compromised the ‘darability, belong to ins - 
afficient execation and probably a lack of resources. From the 
point of view of theory, the choir of the cathedral of Seez even 
woald excel in value that of the abbey church of S. Ouen, had 

it been founded on a good soil, and if the materials had been 
properly selected, and with a strensth proportioned to the lo- 
ads that they have to bear. Sips | oe | 

Norte BPs 226. AY%. Trovee, FIG. AL. 

Note A.p.296. The foundotions of the cothedror of Sees ore 
merely masonry belonging to o wuch older monument, on which *% 
She structure woe ploced bodly, and thus poorly wUAVe founda- 
sions ore not placed on o resistant soil. Evidently there wos 
o necessity for econowy. | 

Fig. 15 Sives the triforium of one of the parallel bays of t 
the choir of the cathedral of Seez. The archivolt A of the side 
aisle is surmounted by a gable, behind thecrake of which extend 
the Little columns, that form the window of the triforium and 
the high window. The arrangement of that upper part then commen- 
ees directly above the archivolt (Art. Travee, Fig. 11); and 
from the level B the sections of the arcade of the triforiam 4 
and the tracery of the window. A single slab C forms the sill 
of the window, covers the passage of the triforiam and serves 
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as an external walk above that passage. As at S. Denis and as 
in the choir of the cathedral of Amiens, the external glazed 
window D is no similar to the inner dindos, which is very well 
calculated; for if the forms of the open tracery are alike out- 
side and inside, there result in perspective superpositions of 
lines vith a bad effect. On the contrary, these traceries bein g 
different, the eye naturally separates them, and the intersect- 
ions of the curves produce varied and #ich combinations. At s 
Seez, as at S$. Ouen of Rouen, there is no longer a solid sill 
wall, but a perforated balustrade forming the sill of the trif- 
oriam, so that for persons on the lower floor, the glass of t 
the oater window D is seen through that balustrade. The intent - 
ion of opening more and more the bays over the side aisles, an d 
of making them a sort of translucent tapestry without interrap - 
tion, must evidently date from the second half of the 13 th ce 
century, and appears about the end of the 14 th centary in Tle-— 
de France and the adjacent provinces with rare exceptions. Like 
the high windows themselves, the triforium then occupies the e 
entire space between the piers. Three religious monuments of 
that epoch (end of the 13 th century), very probably due to the 
game architect, form an exception to this rule: these are ‘the 
cathedrals of Clermont and Limoges and that of Narbonne, whose 
choirs were only coupleted before the 14 th centary. In these 
three churches the high windows do not entirely occupy all the 
free space between the piers supporting the arches of the vau- 
lts;: they are narrower, and the openias of the triforium only 
occupies. theomidth of the windows. These passages ‘of the trifo- 
rium are motuepened externally, but have a solid closings wall, 
although the side aisles are covered by terraces, that in our 
opinion «as only temporary. Farther, those passages extend ar- 
ound the piers instead of passing through, as in the North. 
Tt is necessary for this system to have the freedon of the mode 
of construction adopted in our northern provinces. The arcades 
of the triforiam are detached from the piers and leave a pier 
at right and left, do not produce a good effect or explain the m- 
selves clearly. Ind in fact no requirement of construction is 
a motive for this sort of mullions loading the piers without 
reasone | | | 
Note 4 oPoAWBe ATX. Avohirtecture vrevrerteuse, FIC. 38. 

While the triforiam developed thus by forming ons with the 
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upper window in the North, the architects proceeded otherwise 
in Barsgundy in the 13 th century. They retained the solid clos- 
ing wall to receive the shed roof of the side aisle, and inste - 
ad of reserving above the triforiun an external passage, they 
placed it inside. The upper window of the bay thus found its- 
elf raised vertically above this closing wall and no vertical - 
ly over the internal opening, as in the preceding examples. © 

NotS 2H BWe AVE. Gonstruction, Fids. 78, 72 vis, 28. 

Here (fis. 16) is an example of that construction taken in 
the pretty charch of S. wartin of Clamecy. Qne sees how the 
triforiun ageanes importance in those Burgundian monuments. 

Tt is an actual portico raised above the archivolts of the 

side aisles. This system cannot lead to connect the triforiam 
with the upper window, being placed behind it; thas #e see it 
adopted in Burgandy and a part of Nivernais only when in those 
provinces the local traditions are abandoned about the end of 
the 14 th centary, to resort to the architectural style of the 
royal domain. The arrangement of the Burgundian triforiam-por- 
tico must necessarily lead the architects tc decorate in a par- 
ticular manner those arcades, that assume to mach importance 

in the navese The little columns no longer rest here on a sill 
wall as at Amiens, or on a balustrade, bat directly on the fl- 
oor of the triforiun, marked by a projecting. band: a disposit- 
ion that also contributed to give Srandeur to this arrangement. 
At Semur-en-Aaxois, the arcades of the triforiam of the chara 
of Notre Dame are decorated by projecting heads very skilfully 
sculptured. In the nave of the cathedral of Nevers, little car- 
iatids sapport the little columns, and figures of angles fill — 
the spandrels (is. 17). These porticos are built of large mat—- 
erials, and in their height the piers are often composed of ¢ 
Srouped columns. 1 Generally in Burgundian churches the upper 
aindows do not have the relative importance (because of the 
size of the triforium), that they assame ii the religious non- 
uments of the royal domain. Pigs. 16 is the proof of this. Some - 
times even the triforiam is confused aith the upper windos. ? 
The abbey charch of S. Seine furnishes us with an example of + 
that singular arrangement, dating from the beginning of the 13 
th century (Pigs. 13). Here is the side arch of the high vault, 
that circumseribes the arcade of the triforium, that is no lm- 
ger more than a decoration. This last system has frequently 
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been adopted in the Norman charches of the 12 th and 13 th cax- 
turies in France ar in England. But the triforium in the Norman 
churches merits particular study. During the first period, i.e., 

n the 11 th century, it consists of a story raised above the 
Bae aisle and covered by visible carpentry, and an upper pass - 
ase at the level of the high windows. One cannot doubt today 
(since the work undertaken by Me Ruprich Robert in the two ab- 
bey charches of Caen, the abbey-aux-Dames and the abbey-aux- 
Hommes), that the naves of these churches were originally cov- 
ered by visible carpentry. Yow there always exists in relis- 
ious monuments of Sreat dimensions in Normandy, a circulation 
passase above the triforiam and beneath tie upper carpentry. 
were is a section of the primitive nave of the abbey-aux-Homms 
(Fis. 19), 1 ghich clearly explains what we have just stated. 
At A is the triforium with its carpentry: at B is the walk at 
the level of the apper windows and ander the sreat carpentry G. 
Tt is easy to take into account the use of this passage. The 
visible carpentry was composed of timbers forming projections 
with spaces between; they were decorated by paintings. This s 
sort of work reouired frequent care, were this only a dusting, 
for spiders would not delay to spin their webs in the spaces 
left between the rafters or joists. These timbers required to 
be visited to prevent the dry rot caused by leaks. The walk B 
then facilitated this constant inspection. Purther, it allowed 
the visiting and repairing of the glass of the upper aindous, 
and gaye passage to the roofers to repair the roofing. At & is 
traced a bay, or rather an internal half bay, for in the nave 
of &. Etienne of Gaen the bays are doable according to the Nor- 
nan method (hexapartite). / The dotted line a b c d indicates 
the longitadinal section of the passage B. In the 12 th centa- 
ry in nearly all Norman-Prenca naves, visible carpentry was re- 
placed by vaults. Then to abasithese vaults, in the triforiam 
A was constructed the continuous half tunnel vault D, with tr- 
ansverse arches f at the old pilasters f’. This half tunnel 
vault did not reouire the destruction of the passage B, no more 
than the upper vault: on the contra y, this passage was opened 
more widely next the nave and was decorated by little columns. 
(Pig. 20). The windows a as well as the passages aere retained 
while raising their sills by a course, so as to find the new 
slope of the roof. The floor of the passage at the level b in 
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toc Romanesque arrangement was lowered to d, to give more sle- 
der proportions to $he upper gallery. The architect probably 
dared not open new arcades at gs, as he had done at the middle 
pier of the bay, fearing to weaken the principal piers, and 1 
also because the perspective of the diagonal arches partly con - 
cealed it. Thas the reason of utility that had produced the pa s- 
gages beneath the upper carpentry of the primitive Norman char- 
ches, when those churches were vaulted became a motive of the 
dscopatioa, that persisted in the monuments of that province 
until the end of the 13 th century. 

Note 4002300. As im the church of Sewut-en-Auxois, im the c 
church Notre Dowe of Dijon Cart. Gonstrvction, PIG. Bd}, in the 
cathedral church of Auxerve (Art. goustruction, FIVE. 88). 

Note 1.p-3O01-. See the Notice by He. Rupricoh Robert, E¢Vise de 
Lo S. Trinite et BSLise de S. BXtenne ot Coen. 1264. 

Note 16H -30R. After yo Ropert. | 

Note 169-303- AVY. Trowes, FIE. 2. 

The chevet of the cathedral of Lincoln (Bngland) furnishes 
us with one of the most remarkable examples of the persistence 
of that tradition (Pig. 21). The triforium there is still cov- 
ered by visible carpentry like that of the Norman Romanesque 
churches, and the upper passage vis tombened with the window 
opened under the side arches. This passage no longer has any ~ 
real utility, since if ii aid not exist, the slass could be r 
repaired from the outside by passing along the slab formins + 
the roof of the triforium. The internal open arcade of the pas- 
sase i3 connected with the Slazed Window by means of lintels 
forming the course of the abacases of the capitals. In this= 
netbod is a desire to produce an effect by the play of these 
tao traceries, the internal one of them being only a decoration. 
One will note ina -thiss examphelhon the arches of the triforiun 
are charged with mouldings and ornaments, and how this. richness 
contrasts with the naked appearance of the visible carpentry. 
Tt is evident in this Norman architecture of the 13 th centary, 
that the Romanesque tradition retains its empire and often be- 
comes the occasion of forms and methods no longer justified be = 
cause of the changes introduced in this mode of construction. 
An arrangement was adopted in the choir of the cathedral of My, 
almost exactly reproducing again that of ths upper passages of 
Norman Romanesque churches. On the contrary in oar French arco- 
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architecture, the lay school of the 12 th century lays aside all 
Romanesque traditions, and is only inspired by the necessities 
imposed by the new method of construction: it always proceeds 
in a loftical and clear manner, only using the necessary nater- 
ials, and can always give a reason for what it does. Tt would 
be desired thai one could say as mech for our modern schools 
of architecture, 

put we must linit ourselves, as the documents abound, and we 
can indicate here only the principal ones, those presenting a. 
quite particular character. Ve hope that these examples suffice 
to emphasize the variety, that our masters of the middle ages _ 
knew how to bring into their conceptions, without ever abandon- 
ing an agcepted principle. 

We shall only speak incidentally of the triforiun, whose form 
is anusaal. The little church of Champeaux possesses a triforian 
openings directly beneath the roof of the Side aisle by rose a 
windows now closed, buat very probably originally filied by tra- 
cery in the style of that replacing the rose windows pierced a 
above the triforiuacof the cathedral of Paris. In some charches 
the triforium consists only of a single’ or double opening like- 
wise beneath the roof. The cathedral of Beziers, in the parts, 
of the nave rebuilt in the 14 th century, shows us 2 triforium 
so composed (Fig. 22). This opening beneath the rsof of the side 
aisle consists of tao square openings in the lines of the tra- 
cery of the upper window. Somatimses, bat Very rarely, in good 
french architectare, the triforiam is simulated and then is 
merely a blind arcade, a mere decoration occupying the height 
of the roof of the side aisle. The arrangements adopted at 3. 
jenis, in the cathedrals of Troyes, Beauvais and Seez, in the 
abbey charch of S$. Quen of Rouen, persist during the 14 th and 
1$ th centuries. The details of the triforium become more sla- 
der, the mouldings are leaner, bub no new method appears. The 
arcades are modified according to the taste of the moment, but 
they continue to be connected with the ppper window. Yet at the 
snd of the 15 th century, it sometines occurs that the trifor- 
ium assumes a special arrangement, charged with details, cusps, 
ogee curves and aculptares, leaving a solid interval between 
it and the window. In the 16 th century, men are contented to 
substitute, for example as at 3. Bustache of Paris, forms app- 
roaching Roman architeetare for the Gothic forms. These tenden- 
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tendencies are more or less happy, bu do not constitute an in- 
vention of inprovement: thesese are questions of detail on ahich 
it seems usele gs to enlarge. 


FRILOBE. Trefoil. 
Ornament, opening, open rosette, with three lobes. 7rt. Trefle). 


FRINITE. Trinity. 

The middle ages attempted to represent materially the mystery 
of the Soly Trinity. It is necessary to have recoarse to thes 
school of Alexandria, if one wishes to know the different steps 
by which men aust have passed from the idea of the Trinity bef - 
ore arriving at the condition of a dogma. it is well understood, 
that we do not have to occupy ourselves with the exposition of 
a dogma, but to render an account of the visible form given ® 
the conception of the Trinity in our monuments of the middle 
ages. “From the 4 th centary,” writes ¥. Didron, “ mith S. Pa 
Paulin, bishop of Nola, who was born in 353 and died in 431, 
appeared the Sroups of the Trinity. In the apse of the basilica 
of S. Felix built at Nola by Paulin himself, is seen the Trin- 
ity execated in mosaic.” 

Note 1.9-307. Toonogs. chret. by we. Didron. ports. 12843. 

S. Poulin explains ta the verses that he wmode on that occos- 
ion, that Christ was represented in the form of a lamb, the 
Yoly Spirit in thet of a dove, and that“the voice of the gather 
reschoed in the sky.” The same bishop in the basilica erected 
at Fondi ander the name of S. Felix, caused the Son to the rep- 
resented in the form of.a lamb with the cross, the Holy Spirit 
as a dove, and the Father in the form of a hand (probably) tha t 
crossed the Son. (Latin verse). 

As Me Bidron very well observes: 2 “‘anthropomorphism, that had 
frightened the first Ghristians and served to recall pagenisn, 
Aid not find the same opposition in the middle ages proper.Oiice 
arrived at the 9 th centurynothing was to be feared from pagan 
ideas. The Bbernal Father, whose hand they had only dared to 
show, or at most the bast, is shown on foot. Still he does not 
assume a special figure; but he borrows that of his Son, and 
hence it becomes very difficult to distinguish one from the 0 
other. Phe Son continued to appear as he had been seen on earth. 
The dove also sometimes Left its covering of a bird, to take t 
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the human form. As the dosma distinctly deciared that the three 
person.sés were no only «similar but equal to each other, the | 
artists extended to the representations sinilarity and sometimes 
equality if the diggne hypostases. “Indeed, a good number of p 
painters of manuscripts of the 11 th and 12 th centuries | rep- 
resent the three divine persons in the form of three men of the 
‘game age and appearance. On the portal of the collegiate charch 
of Ma tes, in the arch of the western portal, the Trinity is 
represented by a cross supporting two angels (the Son), by the 
Rather in the form of a young. man, and the Holy Spirit as a 
dove. But artists pretend to identify the three divine persons, 
so as to make anderstood by believers both their individuality 
and their union in a single power. There exists beneath the a 
nestern unfinished porch of S. Urbain of Troyes a relief in w 
wood dating from the last years of the 13 th century, that re-~ 
presents the Trinity (Fig. 1). The Father is in the middle, or 
crowned with the triple tiara like a pope: he blesses with the 
right hand, and holds the earth with the left. On his right is 
the Soncrowned with thorns and bearing the cross: at the left 
is the Holy Spirit in the form of a beardless young wan, hold- 
ing a dove. These three personages together have only four legs, 
so adroitly draped as to cause the belief that each has two. 
Little kneelins figures of a man and a woman (the givers) are 
sculptured at the two ends of the Sroup. The impossibility of 
separataas the three divine persons is thus materially indica- 
ted by the arrangement. Sometimes the Trinity is indicated in 
the form of a man having a head with three faces, one in front 
and two in vorofile with only two eyes: or indeed it is 4 geome t- 
rical fisare arranged thus (Fig. 2). This mystic triangle was — 
stoll visible on the facade of a house cf Bordeaux a few years 
since. Stained glass and visnettes of manuscripts represent it 
very frequently during the 15 th and 16 th centuries. At the 
same epoch in many portals, the Trinity appears thas:- the Fa- 
ther is seated and crowned with the tiara, holdihs Christ on 
the cross before him. From the mouth of the Father the dove de s- 
cends on the crucifix. These different representations have an 
interest: they indicate the advance of art as a visible expreu- 
sion of theological ideas according to the times. ‘During the — 
first centuries men evidently feared a too material expression 


of a mystery, that should remain impenetrable. fhe Son is a lamb, 
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the Spirit as a dove, and the Father as @& voice or a hand pro- 
jecting from a cloud. Later the artist Ls reassured, and he di - 
ves individuality to the three divine persons. They are separ- 
ate and distinct, but sinilar and seated on a common tarone. 
Then it is sought to make understood by a material artifice the 
unity of the three persons. In the 15 th century it is a sort 
of geometrical problem placed before the multitude, whose sola- 
tion is left ar an enisma; or asain it is the sport of the art - 
ist, like the head #ith three faces. In the 16 th osntury was 
adopted a little known earlier form, that of the absolute dis- 
tinction of the three persons, because of the parts attributed 
to them by Christian ideas. The Father is the unchangeable pet - 
sonage; the Son is the redeemer; and the Spirit is the emissary 
emanating from the Father; love, according to S. Augustine and 
S, Thomas of Aquinas. “Jesus, having been baptized, left the a 
water at once, and then the heavens were opened to him, and he 
saw the Spirit of God descending in the form of a dowe and com- 
ing to him; then a voice from heaven said: this is my beloved — 
Son, with whom I am pleased. ~ Tt is then very important to a 
make these distinctions in the characters given to the Trinity 
represented on the old monuments. } ran 

Yote 2.p.807. Iconos. chret. by M. Didron, Poris. 1843. 

Korte 1.H- 30h. Awond others, the beautiful wnonuscript of Her- 
rode of Londsbers, Portus deliciorum. Livbrory of Strosburé. 

Note 160-310. Matthew. Lil. 16, 17. 

Phe middle ages also admitted & trinity of evil. Likewise &t 
the theologians nad claimed to find the reflection of the Holy 
Trinity in the humaa soul:-- will, love and intelligence, comb - 
ined in one substance, they supposed evil to have corresponding 
faculties. Sculptures, paintings on glass and appesariene ind- 
eed represented the satanic trinity (Fig. 3). 2 this miniatare 
of the 13 th century shows the sinner subject to the laws of 
the trinity of evil, armed with the sword and cromned. Satan is 
often represented thus in the reliefs of the last judgment. Be = 
sides his three faces that correspond in the evil to the three 
hypostases of God, his body as sometimes. covered by other humn 
faces, as if the power of evil is more extended by its facult- 
ies than that of good. 

Note QepoBid. OLGA wonuscrrvpt, property of S. Germoin. Psolm 
27. Liorory Tmperiore. 
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PROMPS. Trumpet. 

Masonrw of voussoirs in the form of a shell, that serves to 
suppert a corbeilins, either a straight surface projecting ait 
a cut-off angle, or a straisht surface at a reentrant angle. Tf 
Ths constructors of the middle ages made great use of trumpets 
%o support octagonal stone spires on square towers, aatch tur- 
rets on walls and corbelled turrets. They employed trumpets in- 
stead of pendentives to establish domes on transverse arches 
resting on four piers. 

Trampets ars jointed, either by means of a series of concen- 
tric arches, or in form of a cone. Fis. 1 gives a trampet com - 
osed of concentric arches splayed at 45°, so as ta jorm the si- 
des of the square. At A is traced the horizontal projectign of. 
one of those trampets, at B its elevation and at ¢ its section. 
This sort of trampet is the oléest, and is found in the monum- 
ants of the 11 th century: they are easily bailt, each arch h 
beingsindependent. They are often seen at the base of spires of 
the 11 th andta2yth centuries to pass from the square to the o 
octagon. In the 12 th century already appear conical trunpets, 
as shown in Fig. 2. To avoid the juactioa of very thin vousso- 
ies forming the trampet at the vertex of the cone, the stoneca t- 
ters often placed a semicircalar stone instead of that vertex 
at a; thas they formed a little centering on which rest the in- 
trados of those voussiors. Such are the trumpets that are still 
seen on the turrets of the abbey of Chailly (end of 12 th cen- 
tary: Pig. 3). Then this first stone placed at the vertex of — 
the reentrant angle at b, and hollowed out in conical form, is 
called a little trumpet (trompillon). 

ff it be required, as in the tae preceding examples, to obt- 
ain a plane at 45 degrees intersecting a right reentrant angle 
at 45°, the constraction of trumpets presents no difficulties. 
In this case the voussoirs have their extrados traced on a cy- 
linder parallel to their axis, and their intrados on @ cone; . 
but if one desires to establish a projecting corner above the 
reentrant angle, difficulties present themselves. Thus (Fis. 

4) taking a reentrant angle A BO on which it is reauired to 
place a construction forming the projecting angle ADC, the 
stonecutter begins by setting a series of corbels on the diag- 
onal BD of the square, (see vertical projection P), and then 
he will fik1 the two spaces AD, CD, by means of two skew c 
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conical trampets. The second voussoir a will form an abutment 
to gapport the projecting angle b. The overturning of the cor- 
béels is prevented by the load resting on their tails from d to 
¢ and that rises to above the extradoses of the arches. 

At the end of the 15 th century, men took pleasure in raising 
difficulties in stonecutting in order to give a proof of know- 
ledge. The constructors then sought to omit these corbels and 
to sapport the salient angles on a reentrant angle or on a cut- 
off angle by a system of jointing the voussoirs. But then it 
was aecessary for these voussoirs to be cut with side project- 
ions, that is a bad method in principle, the stone being no. lon- 
Ser loaded parallel to its bed. Thuse are artifices of stereot - 
omy having nothing in common with the serious art of the cons- 
tructor, and which are made to amuse minds interested in usel- 
ess problems. | 


TROMPILLON. Littke Trumpet. §ee Art. Trompe. 
PRONE. Phrons. See Arte chaire. 
TROD DE BOULIN. Putios Hole. Art. chafaud. 


TROMBAU. Pier. Mullion. 

This word is generally applied to the entire part of the wall 
of a stroy comprised hetween two openings. Just as a pattienmt 
is composed of crenelles, that are the openings, and of merims, 
that are the solids, the wall of a habitation.:comprises pisrs 
and windows in each story. The name of mullion is particularly 
given in the architecture of the middle ages to the piers that 
divide into two openings the principal portals of great halls, 
of naves of churches, of,crofts, meadows, sto. For the great 
monumental doorways, the architecta of the middle ases only Sho - 
ught of wooden Leaves shattins against sach other in rebates, 
presenting a sufficiently solid enclosure. Between these leaves 

they bailt a stone pier forming a fixed repate, a pier in the 
wide rebate of ahich engased horizontal bolts, beams or bars 

of wood. ~ This method became one of the beautiful motives of 
the decoration of principal dsorways; it also allowed the sap- 
port of stone lintels below the tympanuas, bhat with rare exce p- 
tions were of a ‘single piece. 
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Note 1H 315. TO these wul\ions of Zoorwoys was also given t 
she nome of estoufiches. 

We do not find in Greek or Roman antiquity any example of d 
doorways divided by 3 mallion: it seems that this arrangement 
exclusively belongs to the middle ages, and only dates from t 
the end of the 11 th century. It permitted the eary establish- 
ment of two currents for the maltitade at a single opening, mi 
without confusion arising from one entering and the other lea- 
vins. The portable canopies of wood covered by fabrics, tertied 
“dais”, and that particularly in France the clersy caused to 
be borne over the officiating priest or the bishop in certain 
circumstances, a canopy that attained the dimensions of a small 
room, not being able to pass through one of the two openings of 
the principal portals of churches, the middle mallion was som- 
times removed in the last (18 th) cen ary; art objects of great 
.vaule were thas destroyed. Happily, these mutilations required 
vary considerable expense to support the lintels and tympanuns; 
hence there still exist a good number of doorways equipped with 
“ their gallions. One of the oldest and most remarkable is the 
great doormay of the nave of the abbey of Vezelay. The mullion 
of this deorxay is frankly accented and presents a profile of 
very beautiful character. 7 The openings are wide’ the two Lin - 
tels of the tympanum above them rest solidly on the two corbsls 
of that central pier (Fig. 1). The statae of S. Joha Baptist, , 
clothed in a robe of a skin, bearings the lamb in a halo, oc- 
cupies the axis o the pier- he precedes, sco to speak, the as- 
ssmblage covering the tympanum. At his right and left are fidu- 
res of phophets, and his feet rest on a beautifal capital. the 
avideat intention of the architect vas to leave the widest pos- 
gible space for the multitade, and to relieve the spans of the 
lintels by means of those strons lateral projections decorated 
by figures. When the doors are opened, the effect of this mull - 
ion detached against the middle of the nave is imposing. Noth- 
ing in antiquity recalls this form and outline of a singular. 
effect. The artist that composed this dsorway, and who knew — 
how to profile this mullion, knew his profession. There is no 
hesitation, the decoration is in perfect harmony sith the con- 
stracéion, and in examining this work, the idea does not occar 
that it could be conceived otherwise. It is rare that tae mall dons 
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of doorways have this masterly amplitude. During the 12 th cen- 
tury, they consist only of a pier, that the architect derigns 
as sbeander as possible not to obstruct passage, and that is ba 
habitual y decorated jy the statue of the divine personage, er 
of the saint, under whose name is placed the charhh. On these 
principles is composed the mallion of the central western por- 
tal of the cathedral of Sens (Pig. 2); this doorway dates from 
1170 and was restored at the end of the 12 th century. The st- 
atae of 3. Etienne, patron of the church, decorates the malli- 
on, on the surfaces of which rise ornaments of the best style. 
The reliefs that decorate the lower part of the pier were mat- 
ilated at the end of the last (13 th) century. One sees at the 
doorway of S. Anne of the cathedral of Paris (right side of t 
the facade) an earléer mullion, on the front of which is sealp- 
tared the statue of 3. Marcel. Under the feet of that saint is 
represented th tomb of the damned woman, that served as a ha- 
bitabion for the dragon slain by the holy bishop, whose head is 
protected by a canopy. The separating piers of the doorways © 
were treated in a far more simple way, when the edifice did mit 
admit of luxurious ornamentation. We give here (Fig. 3) the m1- 
lion of the principal doorway of the church of Souvigny, 4 ae 
arch of the end of the 12 th century, built with éxtreme simpl i- 
city. This mallion is a rectangular monolithic column decorated 
by a little column sang in the panel, and surmounted by two re) 
corbels, intended to relieve the lintels. 

Norte %2P-345- Art. porte, FAS. Si. 

NOLS? ALeHPe Bite AY. Soulpture, FIG. 32-6 

Tt is certainly by the richness of details:that igs recommen- 
ded this piece of stone. still the purity of tha mouldings and 
the elegance of the drawing make one of those works, that please 
the eyes. The beautifal epochs of the art above the secret of 
charming by their simplest productions, as well as by their sp- 
lendid conceptions. When an art has no other resources for ple- 
aging than profusion of sculpture and richness of material, it 
is judged: it is au art of decadence; if it surprises for a m- 
ment, satiety soon succeeds that first impression. fet us again 
take an example of those simple compositions, that charm only 
by & happy proportion, a refined study of drawing. Here (Fis. 
4) is the mullion of the doorway of the charch of the Nativity 
at Villeneave-le-CGomts. A statue surmounted by a canopy alons 
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decorates this monolithic column. The arches forming the lintel 
springs from the pier and enclose figure reliefs, representing 

the Holy Virgin and the three magi kings. The statue of the bi 

bishop rests on a base of rectangular section, whose proporti- 

ons ahe studied with much care, One recognizes in the concept- 

ion of this doorway the hand of one of those masters of Tle-de- 
France, that knew how to give their simplest compositions the 
stamp of distinction peculier to that schcol. 

The churches of Burgundy built during the first half of the 
13 th century furnish remarkable examples of doorways with mal — 
lions. The quality of the materials of that province pernits 
Siving a small section to these monolithic piers, and conseque - 
ntly an appearance of lightness not fouad elsewhere. Unfortum - 
tely the iconoclasts of 1793 made a bitter war on all stataary 
in Burgundy; very few mallions have retained their statues. Y 
Yet the composition remains, and that occupies us here in par- 
ticular. Here (Fis. 5) is the mallion of the central doorsay of 
the church of Semur. This mullion, whose horizontal section is 
sketched at A, is narrow bu deep, so as to support two relie- 
ving arches above the two openings. The external part is deco- 
rated by a little column with capital and circular abacus , 
supporting a statue of the Holy Virgin; on the sides of this 
pier are scalptured the arms of Bursundy and the flear-de-lis 
of France, mingled with some delicately treated personages. Two 
corbels #ith little figure.: relieve the lintels, that descend 
behind the statue, an arrangement imparting srandeur to the c 
composition. This statue was surmounted by a canopy, that was 
restored about the end of the 12 th century, as shown by our 
Fig. At the church of Notre Dame of Dijon, which dates from the 
Same epoch, and that has many petabsoéf resemblance to that of 
Semur, the mullion of the central doorway is very slended and 
consists of a little external colamn bearing the statues, and a 
second higher little colamnsinside forming the jaub. (See the 
section, Fis. 6 at A, made at the level of the attachment of 
the statue). On the shaft of the internal little column is sculp- 
tared a head servinm as catch ger the bolts of the tto leaves , 
This detail in remarkable work indicates the care that artists 
took in even the accessory parts, as they knew how to foresee . 
the least needs of the constraction, and mads it a motive of 
decoration. The stone employed here being of extreme hardness, 
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the architect reduced the section of the mullion as much as pos- 
sible. The quality of the materials employed thus evidently in- 
fluenced the form of these piers dividing the openings of the — 
doorways. Sometimes a holy water stoup hung from the ring insi- 
del if this were sufficiently deep to permit the Swingins of 

the two leaves. 

— Note 1.p.82i. From 1230 %0 1240. 

During the 14 th century, the form siven to the mullions of 
portals was little modified: the principle accepted after the 
13 th century persists, i.e., the pier is composed of a lower 
part more or less rich on which is engaged a statue surmounted 
by a canopy (Art. Porte). One sees beautiful dividing mullibas 
in the dxorsays of . dheceathedrals of Paris, Amiens, Chartres, 
Bourges and Rouen. After the end of the 14 th century, the mul- 
lions do not always stop below the lintels: they intersect the 
tympanum, present a projecting decoration thereon, that assum=s 
es mach importance. For.example, such are the mallions of the 
doorways of the facade of the cathedral of Tours, that date f 
from the beginning of the 16 th century, those of &. Bustace 
of Paris, S. Wulfrand of Abbeville, etc. The Articles Porte a 
and Tympan render an account of these arrangements, which bel- 
ong to the end of the 15 th century. 


TOILE. Tile. 

Plates of terra cotta employed for covering baildings, It 
would be difficult to discover the origin of the tile: the Ar- 
yans used this means of roofing before Grecian ciiliaation, ¢ 
the Dorians made ase of tiles and made them perfectly; the Ron- 
ans scarcely covered their edifices excep by tiles or metal, a 
and wherever they passed, one finds a quantity of fragments of 
the tiles called Roman, whose form is known to all. 

Tae Roman roofing was composed of rows of flat tiles set bes- 
ide each other, with raised edges and lapping, on the joints 
of which were placed hollow lapped tiles. The flat Roman, like 
the Grecian tile, was rectangular in form: its dimensions varied 
from 15.8 to 13.4 ins. long b: 10.6 to 9.4 ins. wide. The loner 
parallel sides with upturned edges were held by notches made 
below the edges, at their lower ends. This system required ga- 
ite difficult work and much care in setting in the kiln. The 
first centuries of the middle ases continued this procedure of 
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fabrication well or badly; but it is easy to distinguish tiles 
made from the 6 th to the 10 th centories, from Roman tiles. T 
Those tiles of the first times of the middle ages are coarse 
and warped, fit badly and are of smaller dimensions than the 
Roman tiles. About the 11 th century were renounced the notches 
for roofing. In the provinces of the South of France tha pres- 
erved the antique traditions, a trapezoidal fora #as siven to 
the flat tiles, so that they could cover without notches, and 
jy the introduction of the small end into the larger one. Fig. 
1 explains this system of tile roofing, that we find adopted f 
from the end of the 11 th century in ouf provinces of hanguedoc 
and Provence. Relatively to their lensth, this sort of tiles a 
are wider than the Roman tiles so as to leave a sufficiently 
open space between the tiles covering the joints, that thensel- 
ves had to be sufficiently open to cover the space oecapied by 
the edges of the flat tiles. The flat tiles were first laid 
directly on the rafters as indicated in our Figs, without she- 
athing. The difficulty in this sort of coverings #as to connect 
at the hips. The hip tiles are easily ses on a roof with plane 
Sides, but cannot be fixed on the janctions of sarfaces compo- 
sed of flat tiles with covers. By the aid of mortar, one succ- 
eeded in fastening well or badly the hip tiles: but it is unn- 
ecessary tic state that this means is contrary to the conditio- 
ns of good construction. The carpentry receivins the tiles ‘is 
subject to movements produced by changes in temperature; in % 
that case these patches of mortar break, the hip tiles become 
loose and are overturned by wind. This inconvenience was avoi- 
ded durins the 11 th and 12 th centuries, when the edifices 
were vaulted, by placing very stroné hips of stone with pro jec- 
tions covering the prrfing. The remains of the use of this sys- 
tem are seen in some sdifices of Provence and Languedoc, nota- 
bly on the charch of 3. adeleine of Beziers. 

Fis. 2 explains the arrangement of those stone hips, t tern- 
inated at their lower ends by an antefixa A belonging to the — 
first piece, Siving weight and bearing to the angle of the cor- 
nice. Aa B is traced the section of the hip, and at C its plan, 
with the positions of the flat tiles and covering projection. 
The skew tiles were moulded expressly for the place or were Si m- 
ply cat. The space a b being sufficient to receive the flat md 
cover tiles. On the top of the a sinking e cast the rainwater 
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on the covering and prevented it from washing the joints, sim - 
ly filled with cement. 7 If this system of roofing was entirely 
laid on carpentry without vaults underneath, it was not possi- 
ble to employ the stone hips given in Pig. 2; those hips mast 
be of terra cottal like the flat tiles. Then for structures be 
bailt with care were made special hip tiles according to thei 
inclination of the rsof. Those ridge tiles were furnished with 
outlets that received thes cover tiles of the slopes (see Fis. 
3yc)* Thas one was not compelled to fix thhese tiles with mor- 
tar. One should not omit the gutter tiles placed at the base 
of the roofs as sutters to receive rainwater, and conduct it 
to the leaders of terra cotta or to projecting gargoyles. It 
is unnecessary to state that these satter tiles vere employed 
only in the most ordinary structures built of brick or rubble. 
This was one means of collecting rainwater and of storing it 
in cisterns. The gutter tiles still foand in the South and 
West of Pranes are very large’? they measure 25.6 ins. ‘long and 
at one side have a flange A prolonged, that serves to anchor 
them at the top of the wall beneath the eave of the roof (Pig, 
4). Tt is well understood that these tiles were laid or an in- 
clined plane and thus are farther from the eave of the hoof ab 
lower end of the sutter than at its highest point. Therefore 
this means is only suitable for facades of.small extent. 

‘Note 4606323. FYOW church S. Hodeleine Of Beziers. 

Note 2.6.P.323. This system of covering hos been ewployed in 6 
complete wonner en the restoration of the roofs of S. Sernin 
Of Toulouse. 

Note 41.9.324. Frown the 12 th century were enployed these hin 
AiVes in the southern ond western provinces. 

About the end of the 12 th centary, terra cotta for roofing, 
tile floors, arches and crestings, attained a very great devel- 
opment. The mode of fabrication was still pereftced during the 
13 th century. The tile work of that epoch is remarkally good 
and beautifal. The clays were carefully purified and beaten, 
are well burned and often in very large pieces. 

In the provinces of the North of France after the end of the 
11 th century was abandoned the Roman system of tile roofs. In- 
deed that system is little suited for foggy climates. The dust 
soon stops the channels, aided by the dampness, develops mosses 
and vegetation that cover the roofs. Ry the storms of winter 
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snow is forced under the cover tiles and rots the carpentry; i 
its weight mach increases that of the coverings, already very 
heavy, and strains the rafters. If the slope is very small, in 
rainy weather and driven by the wind, water enters between the 
tiles, that are only covered by a third thickness. If the slopes 
be sufficiently pronounced to ensure discharge of the water, t 
the tiles are loossned by the wind and slip on each other, ani 
it is continually necessary to replace them. Thus a different 
system is sought for covering with terra cotta, and men commen- 
ced by making great flat tiles 13.0 ins. long by 10.6 ins. aide 
and 0.37 in. thick. These férst flat tiles (we say the first, 
because these are the earliest that we have been able to find, 
and whose manufacture dates at the end of the 11 th century) a 
' appear to have been mach in use in Burgundy and in a part of 
Nivernais during the 12 th century. They are quite flat, aita 
the top edge bent downward forming a continuous hook. This hook 
(Fis. 5) rests on large strips of wood almost forming a sheath- 
ins (see A). At Gluny, macon and Vezelay, are stiil found this 
sort of tiles long out of use and used as broken tiles or thr- 
own among the rubbish that fills the spandrels of vaults of old 
edifices. 

Notes 1-H. 32G. ATV. Sharpente. 

But the province in which tiles seem to have been studied mth 
most care is Champagne. There are the ordinary tiles aod those 
biles called tiles of count Henry. The first is 13.3 by 3.4 ims. 
These tiles (the oldest dating in the 13 th century) are pisere- 
ed by @ hole and have a hook anderneath. Ye shall explain aby. 
The rafters are set with spaces equal to them. When to be cover- 
sd by tiles, these rafters are 4.2 ins. thick (weak), leaving 
between them a space of 4.3 ins. But they ane not of eqaal dep- 
th (is. 5 bis): the main trussed rafters are 5. 5 ins. (5 to4S. 
ins)’ the intermediate rafters are only 3.2 ins.. see A. 

The distance on centres a bc was then 8.7 ins (weak). On 
those rafters were nailed oak strips spaced 4.5 ins. apart. a 
the tile (see B) as we have stated, has a hook e beneath &hda 
hole t, each at one third the width of the tile. Then when the 
workman desired to cover with them, he fastened the tile on the 
lath so that the hole should come on the rafter, and then drove 
a nail or even a wooden pin through thé hole and entering the — 
rafter. The holes being som@bimeacat the right, sometimes at t 
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the left, the rows of superposed tiles always had the holes md 
the hooks on the same line, i.c., the hooks on the laths and 
the holes on the rafters. (See at C a portion of the roofing a 
with the tiles shown as placed in order, and at 0” the seomet- 
rical drawing of the roofing before setting the tiles). These 
tiles that are still freauenkly found on the edifices of Shamp- 
agne, and particalarly at Troyes, are very well made, the hooks 
well fixed with side flanges (see B). They are slightly convex 
on top and lie close to the slope and allow no hold for the w# 
wind. The hooks project 0.5 in. These are always found between 
the rafters and hug the laths closely: the tile would already 
be held of itself without the roofer having to touch it. He @ 
sould then drive the nail or pin into the hole, entering the 
solid wood of the rafter. Ne have stated that the spacéndzon 
centres of rafters was 8.7 ins (small). Now the tiles being 3.4 
ins, leaving 0.3 in. play between the tiles, one sees that the 
width of these tiles corresponded exactly to the spacing of ¢ 
the rafters on centres. It is understood that a roofing so. made 
must be durable, the tiles being of excellent quality. The si- 
ght of these tiles is only 4.3 ins. Now these tiles being 13.3 
ins. long, there are always on the roof three thicknesses of 
terra cotta plates. The thickness of these Champagne tiles is 
9.37 ine Tiles of trapezoidal form were made for the part of t 
the poofing along hips, and likewise today the tile makers of 
Champagne are still hela to furnish these skew tiles without 
extra cost. | | ) , 

Let as see what were the dimensions and form of the so-called 
conut Henry tiles (Fis. 6). This tile is smaller than the forn- 
er and is senerally Slazed on the sight, Lees, from a to b. Tt 
Tts lower edge b is beveled to sive 28 more uniform covering md 
leave no hold for the wind. Its hook is well cut with a knife 
aith a small notch above, so that the roofer can feel with the 
hand without tarnins sven tertiles of the row that he is sett - 
ins. These last tiles ara laid on smaller rafters than those 
of ordinary tiles, and sometimes on strong strips set almost 
close together, leaving only space for the hook. Then the nails 
are driven into these strips without paying any attention to 
the rafters. | | ot ie 

Note? 1eHoSVWe With these Slazed tiles esecooeseesathe coth- 


eara\ of Troyes, so os to form o mogortc of red, lock ond wel- 
Vowish white. 
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The tiles of count Henry are made with still more perfectim 
than the eedinary tiles of Champagne. One will note that the 
hole is larger and square underneath. That was done to prevent 
the nail from splitting the tile, if it were rocked by the wind, 
or when the tile was nailed on sheathing. This enlargement bhe i 
left a certain freedom to the tile (Fis. 6, 7). 

The ridge tiles of these coverings of flat tiles are Likenise 
made A great perfection: they were held on therfupring of the 
hip of the carpentry by nails or pins, and ofen made sa@lid by 
3 hook fixed outside on the top of the hip (Fig. 7). Valley t 
tiles were made as wall as those for hips, except that they d 
did not bear hooks, and that naturally their concave surfaces 
were on the exterior. As for crestings, ne have devoted a + Spec- 
ial Article to them. (Art. Faitiere). 

One sees in aAhampagne and in Burgandy (especially a tile co- 
untry) tiles with hooks, whose visible sorners are cut off and 
beveled like those of wooden tiles. These sorts of narrow tiles 
are glazed on the sight, and are chiefly made for covering ca- 
ical roofs (Fig. 3). In fact wide tiles cannot fit this sort of 
roofs, and their angles being tangent to the carve give much 
hold for the wind and produce a bad effect. To cover conical 
roofs #ith tiles, it is necessary to change the widths of the 
tiles every four or five courses, according to the diameter of 
the base of the cone and its heisht, so as to always break jo- 
ints. por that purpose the tile makers of the middle ages made 
tiles of different widths and save them the form of a trapezoid 
more or less tapered (Fig, 3). The roofer mast give the tile 
maker the forms of the tiles, shen the roof wasidranun}, which 
was easily done. Tt was also for the roofer to profit by the 
different aidths of tiles, to harmonize the joints and arrange 
that in each rex, they should fall at the middle of the tiles” 
of the lower row. 

In some provinces of the Centre, on the banks of the Loire, 
in Nivernais and Poitoa, amen also about the end of the 12 th 
senturs made flat tiles in the form of scales. These tiles 
were narrower than the tiles of @hampagne and Burgundy, are 
sometimes glazed on the sight, and have three grooves that aid 
the running off of the water (Pig. 9). ‘They are pierced by two 
holes and have a hook beneath, that rests on the head of the 
lower tile, and was places on a sheathing. These sorts of tiles 
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are thick (the clay of those provinces not beins very hard), 
and have not resisted atmospheric agents as completely as the 
tiles of Champagne and of Burgandy. All tiles whose forms and 
dimensioas have bast been given were moulded by hand on sand a 
and cat with a knife, not made in moulds, like most fabricated 
modern tiles: their burning (with wood) is regular and complete. 
Qld tiles in Bargundy are unchangeable and are as good today — 
as at the time of laying them. The glazing that covers then — 
(especially the dark brown glaze) and the transparent coating 
that accents their red tint have resisted time. Yellow ana gr- 
een slazes fave been most changed. In the provinces of the 
northeast, in Flanders, sere employed after the 15 th century 
tiles in the form of an 3, still in use today and known under 
the name of Flemish (Spanish in 0. S.). These tiles are only 
good for light roofing, that does not have to absolutely protect 
the parts underneath. In great winds, they allow rainaater to 
enter and are easily distarbed. From an early epoch, perhaps t 
the 13 th century, men ceased to employ in the ordinary works” 
of the southern provinces the flat tiles with joint covers si- 
ven in Fis. 4. They contented themselves with using hollow ti- 
les, ieee, tiles forming covers and by inverting them, replacing 
the flat tiles. This kind of covering is still ased in the ent- 
ire South of France beyond Lyonnais, in Auvergne, a part of L 
Limousin, Perigord, and ascending into Vendee- it is not wita- 
out inconveniences. The hollow tiles being moulded on sand, the 
sanded part is found in the hollow. This saudy surface receiv- 
es all the rainwater and is more porous than the convex surface; 
it retains wet, catches dust, and develops vegetation that fills 
the hollows and reouires freauent cleaning. This mode is only 
good in countries where the heat of the gan is strong enough to 
prevent bhis vesetation from forming. In adopting the systen of 
flat tiles for roofs sith steep slopes, ¢ cenetractors in the Yor- 
th evidently recognized the inconveniences of the antioue syst em 
and its derivatives, viz:- the persistence of dampness in the 
carpentry and the grosth of mosses in the hollows of the roofs. 
The care with they fabricated these flat tiles, the ase of gls- 
ging to preven the penetration of moisture and the sroath of — 
the mosses, the system of fastening, indicate that the masters 
like true architects did not disdain these important details of 
construction. The flat tiles given in Figs. 5 bis and 6 emphasize 
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the intelligent foresight of those constructors of the 13 tha 
and 14 th centuries. It is to be noted that this industry of % 
the tile makers only decreased after the end of the 15 th cem- 
ury until the beginning of the present (19 th) one. The tiles 
of Rargondy and of Champagne made during the last (19 th) cen- 
tury are relatively coarse and unequally burned, and it is only 
within a dozen years that men have occupied themselves in Fra- 
nee with that very interesting part of the art of building. We 
have been driven into that new path of the use of terra cotta 
for roofs by our neighbors, the Bnglish and the Germans, that 
have preceded us, or rathsr that have not ceased to practise 
those useful industries, Senerally disdained among us by art- 
ists, too much preoccupied by their srand conceptions, and 
scarcely practical enough to enter into these minor details of 
construction. ? | ee ae 


6, 


TOYAD. Arte Conduite. 


TYMPAN. Tympanam. 

The solid portion comprised between the arch of the doorway 
(archivolt) and the lintel. The name of tympanum is given to 
the solid sarfacescbetween the extrados ofcancarch and the b. 
band-over it. The surface A (Fig. 1) is the tympanum of & door - 
way: the sarface B is the tympanam (spahdrel) between two arc- 
hes. The tympanuns of doorways being placed on a lintel can be 
made in various ways: composed of small materials as a filling, 
or of large surfaced blocks of stone decorated by paintings. or 
reliefs. It also occurs that the tympanams of doorways are open- 
ed and have transmo windows, bat this arrangement aas scarcely 
adopted till after the middle of the 13 th century, notably in 
the monuments of Champagne. The place occupied by the tympanum 
under the archivolts of the doors was particularly favorable 
to sculpture. In that position the reliefs could not fail to 
produce a great effect, and (protected as they were by the pro- 
jection of the arches or porches) did not “Have to fear the des- 
tructive action of rain and frost. {any of our churches still | 
 petain magnificent sculptured tympanam.: (Art. Porte). Among 
the most remarkable dating from the 12 th century, we shall 
cite those of ths doorways of Vezelay, of S. Benoit-sur-Loire, 
of ‘Charliea, the western portal of the ASL Ach ee of Chartres, 
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she tat of S. Anne of Notre Dams of Paris, central portal of the 
cathedral of Senlis: among those of the 13. tA century, the tyn- 
panums of the lateral doorways of the cathedrals of Chartres a 
and of Rheims, the portals of the cathedrals of Paris, Amiens, 
Rourges, etc. Until about the beginning of the 13 th century, 
the tympanum of a doorway, if sculptured, rarely comprised more 
than one sabject; sometimes if very great, it consists of two 
zones, asioneecan see on the central portal of the Virgin of 
Notre Dame of paris, rarely of a larger number. Dating from a 
about 1240, the tympanams generally consist of several zones. — 
Subjects are superposed and maltiplied, or rather are enclosed 
in architectural compartments. Stataary thus loses its magiste- 
rial importance, and it is subjected to a smaller scale. For 
the very broad system that consisted in placing a lintel with 
its sculpture of a great relief above it, was substituted a se r- 
ies of superposed lintels (Art. Porte), several bands of reli- 
efs with figares smaller in scale as those superposed lintels. 
are multiplied. In the 14 th century the scalptures of the tyn- 
panums are wore and more absorbed by the geometrical forms of — 
architecture. About the end of the 15 th century the mullions 
project from the tympanums by statues and pinnacles, that ext- 
end even to the crown of the archivolt. The mullion is then | 
no longer a support, but a sort of buttress, a very ornanent- 
al pier that divides the doorway, its lintel and tympanum, in- 
to two parts. | } 

Tn shite of the rigidity of its principles, the architecture 
of the middle ages (and one has occasion to recognize it in t 
the course of this work) avoids monotony and commonness, what 
is termed pattern in the language of the arts. Rarely does one 
find in the conceptions, even the commonest, those botches or 
insignificant fillings, so frequent in the monuments that we 
grect today at Sreat cost. The luxary of the materials and 
exadseration of expense do not compensate for lack of invent- 
ion and poverty of idea: our masters of the 12 th and 13 th — 
centuries appear to have been fully impressed by that truth. 
Thus while remaining subject to the fundamental principles of 
their art, they knew how to deduce the most varied results. th 
therefors the nost attractive and nost novel in the eyes of t 
the people. 
Tn Art. Poste we give very numeross types already arranged in 
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very varied fashion; but we are compelled here to follow 4hs | 
method and to exclude the exceptional cases, that however far- 
nish precious examples of what real genius knows bow to derive 
from the reasoned application of a true principle. We shall p 
proceed with one of those examples, as must have proceeded an 
architect of the 13 th century, so as to make understood the 
critical method of those masters, to whom cannot be refused 
knowledge and modesty, for abich we do not have the courase to 
reproach them. 

Xotve 4 000334. Few orchitects of the widdle ses An Pronce An - 
soribed their nones on the monuments thot they erected, contra - 
ry to the custonm of their Ttolian col\cogues. This VWdifferen.e 
or excess of modesty hos been wode their veprosch by a celebs - 
ted critic as a confession of Lnferrtority. StIVY Vt would seen 
shat VT Vs the work Shoat must be judgsed, and hassiven tute mone of 
Ats author hose nothing to do with the wmotter. _ 

Tt is known that to relieve the lintels of doorways, the arch- 
itects terminated the jambs by corbels that diminished by their 
entire projections the spans of those monolithic lintels (Fis. 
2). Although these lintels A were recieved by the archivolts R, 
yet they still bad to bear the tympanan C: sometimes they broke 
under that load, especiaily when they were not made of resist- 
ant stone. If instead of the corbels D, we place two stone brac- 
kets Buabatting at #, it is evident that the lintel is complet e- 
ly coliwgeel and that its height between beds can be much red- 
uced for the benefit of the tympanum. By reasonins thas, the a, 
architect author of the south doorway of the church 3.SSverin 
at Bordeaux must have proceeded (Fis. 3). The lintel of this 
doorway is actually reduced to the height of a band. Below, t 
the corbels are replaced by a trefoil arch with spandreis cover- 
ed by a delicate scabpture of vines in the midst of which birds 
are playing. An inscription giving tie date of this doorway 
(1247) sarrounds the trefoil arch. Above on the lintel is plaed 
the sculpture of the last judgment; then in the upper tympanum 
is Ghrist seated on a throne and showing his wounds, assisted 
by two angels bearing the enstruments of the passion, and implo- 
red by the Virgin and S. Joan. On the voussoirs are bands of 
teaves, martyrs, and virgins. On the splayed jambs and developed 
laterally between the little columns in the height of the span- 


drels of the arch, are the aporties, the Church and the Synag - 
Sus. ee 


Rut Pate eae ars. 4 
on oe te oud yd she eea Pr yarreob kde 
ys pie ett. edt wort eesece bod nogenges | e378 dotiv at oes 
Teplgiling ni nevi cokdleoqmen. teat, 20. yserivas oA? 
dnepeta on A dh etogtie, teenk as. soubor bre aided 
s mi {dose Lkotent eda: fo elerbuage est io soo sisoe 
‘eit Felt, et sustglaon 2sT -iotepary bos faaigivo 
tt rt beopborg evsd dunt Bas jbodeesd: yleteoi{eh.ek.dad _ 
gedalve seban beret foie Sok yenteah aids esoted .too« 
Cade. zeyensoch dowwde yaad YO sedd, aoigae% ak e@auaibord 
“i ig r re je BIsd3e0 ads Yo Jnewaeteveh eidé yd doadidoss ed? dead 
€ Uferitns ne ti wort evined of wot mnomi aad .fedail a¢f det 
ek9 of Yo yawr00b edt to sodsus ad? Joa bic -bodded Levea 
d nema To ahos nen & ovinob eainetiil yslagev~anoe 
2/4 (F sAIG .09969 .ta8) yENnaCob fertaee edt Yo. munagart 
npoyanetersd @ vd ¢2 Botosiges ble [evatl edt huteresgqace 
| et piedd 0 bas eat socds ,t9ted Seledsce sai 
foes... ‘vanealadin eten amvnequys of¢ Raiicoqave ele? 
que endd 2968 siadsee oat sano ind ne | 
ut pene aiiowore ‘etl dasaute bas agitgetona 
te “7. ogeage ddin bellit bae bataxctaoc videeupest 
! “ah dt EE eae $6 emunsqeut odd I(t) yfiewen dads isi fer 
whee evad. ee Bh. sneate yd bellit moenatd s td etal evis 
id FL edd vebla boddew eins fesaobs deat? acReqwead 
a a, $ 43 4 faxtedtao eat to abeoat nedeen acd to. ayantood oat 
rae ieotos wa edacgque feduii edd saso vist of. .widd evoig 
) wanes af teY seteiler yo bastyni gaels heacloo #1 dele 
i etootdun wd baderoosh eeu gMES biloe io Seems gueria. cas 
obd. toatl nt «anabadw eaedd. od aidsze tera et teties 
ted ib frog 2 .etngolore aeymre2 | getiendsie ys, boteroosh 
} RE jepmeqaut, edt to tostdse evitayoveh Isiiouisg asd 
wae ova wonaes oujerignzsov to svor eceds ,yiqns. ed munsg 
v2 Jaen od. .ydqarsomcci to weiv Me. niog sah wort mone 
d edi $ #09 sth Hooterehay og sonaae~eb-ell. oi bokteqg dasd 
@ oft nb beRneda: eheorla, asokiqeonee vidgerkosoad Lo) 
899 soca Reser odd setts eeodivesa 


: spite Hee # amtiee . ake we ¥ mi iM Teta Sikhs ac eS $3 “A bp | 
\ f i ‘ a enor + f 
Nous seen AD Bie MAAS 2 ep a inp unhanin aul ache 
= 4 7 ‘ - as } ” eh A ‘ ; pagitibs acoigiles edt nk '’ 
ma 7 dt 3 an Sear. +h; ig AF ‘ aa ni fi ett 3 A ot Le | AAPA es 
As ‘ it 9 i } } £. ey) : : ; ‘ i¢ 


216 

This doorway is accompanied by two blind arches sith tympan- 
ums in which are represented scenes from the life of 9. Severin. 
The entirety of that composition given in Fis. 3 is very remar - 
kable and produces a great effect. At A we present at large 8 
scale one of the spandrels of the trefoil arch, in a design both 
original and graceful. Its sculpture is flat like emprogdery, — 
but is delicately treated, and must have produced all its eff- 
act, before this doorway was sheltered under a later porch. the 
programme is further that of many church doorways: yet one sees 
that the architect by this develepaent of the corbels sapport- 
ing the lintel, has known tow to derive from it an entirely a 
novel method. Did not the author of the doorway of S. Pierre- 
sous-Vezalay likewise derive a new mode of composition of the 
tympanum of the central doorway (art. Porte, Pis. 65), then 
suppressing the lintel afd replacing it by a development of + 
the corbels? Later, about the end of the 14 th century, the lin- 
tels supporting the tympanums were frequently replaced by sedu- 
ental arches. The corbels were thus suppressed; these segmental 
arches rest on the jambs and on the muallion with a pronoanced — 
projection and placing its crowning before the tympanum, most 
frequently perforated and filled with glass. Subjects in fall 
relief that usually fill the tympanoms of the 13 th century thus 
dive place to a transom filled by glass. As we have stated, ch 
Champagne first adopted this method after the 13 th century. 
The doorways of the westery facade of the cathedral of Rheims 
prove this. In this case the lintel supports an actual window 
aith its colored glass instead of reliefs. Yet it seems that. 
the arrangement of golid tympanums decorated by subjects in fu il 
relief is preferable to these windows. In fact the voussoirs 
decorated by statuettes form an enclosure, a sort of helo tot 
the principal decorative subject of the. <tympanum; if this tym- 
panum be empty, these rows of voussoirssno longer have any re- 
ason from the poin of view of iconography. The masters of the 
best period in Ile-de-France so anderstood it. But the beauti- 
ful iconographic conceptions already changed in the adjacent 
provinces after the middle of this century, and architects of - 
ten no Longer admit sculpture as a motive of decoration, with- 
out occupying themselves too much with the unity of the sgener- 
al compositions. We do not make this a reproach to them, for 
in the religious edifices that we erect, it is rare that the 
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statuary from the studios of different artistsl executed on s 
separate ordersi presents an iconographic entirety directed by 
one idea. Admitting that each fisure or eaca velief may be am 
masterpiecel this defect in the general conceptionl, this lack 
of unity in intention produces a very sad effect. It must be 
stated that the clergy being scarcely familiar with these ques- 
tions and occupied with other interests, perhaps more important 
from the religious point of view, no longer sives those beaat-— 
iful programmes of figures, that are so complete and so broad- 
ly conceived in the great churches of the royal domain from 41.80 
$0 1240. Their taste no longer led them to love the beantifal 
and serious statuary so well arranged during oar best period of 
the middle ages. The pretty, slightly heavy, imagined in the 
46 th century by the school of the Jesuits, or the Italian sty- 
le of the late Renaissance, always dominates in the minds of t 
those persons, who by their position in the Church could cont- 
ribute to restore to the works of religious statuary i: viril - 
ity and beautiful style, that they have lost. 

Yet some of those compositions of tyapanums of the 15 th cen- 
tary do not lack Spandeur. Among others, we shall lite the tyn- 
panams of the principal portal of the cathedral of Tours, which 
dates from the end of that century. That of the central doorway 
(Rig. 4) is tracery, with a sort of double lintel or rather dou- 
ble imposts and segmental arches. The middle mullion projects 
the statue, its canopy the archbishop’s cross above it in front 
of the slaoed window. Thus we repeat, as & mode frequently ad- 
opted at the end of the middle ages and antil the 16 th ceata- 
ry. In our Art. Porte is found a very sreat number of composi- 
tions of tympanums, so that it is not useful to emphasize here 
the decorative system of these members of thetarchitecture of 
the middle ages. Ye shall only say a few words of the spandrels 
of arcades between their archivolts. Ornamental sculpture ors 
statuary plays an important fart in these spandrels, usually 
of small dimensions. Thise sculptures are made to be seen near, 
are treated with love and are skilfully composed in view of % 
the places they occupy. Very remarkable spandrels of arcades a 
are seen: on the portals of the church Notre Dame la Grande of 
Poitiers; at the cathedral of Angouleme (12 th centary); on % 
the S. Chapelle of the palace at Paris; on the portals of the 
cathedrals of paris, Bourges and Auxerre (13 th century); i 
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the chapels of the nave of the cathedrals of Bordeaux and of 
Laon (14 th century) etc. (Arts. Ange, Arcature, autel, Cloitre, 
Sculpture, Triforium). Fhen these tympanums are of small dimen- 
sions, they are filled by fanciful animals. | 


UNITS. Unity. 

Tn every art conception, onity is certainly the primary law, 
that from which all others are derived. In architecture that 
law is perhaps more imperious than in the other arts of design, 
because architecture Sroups all those arts that compose an en- 
tirety with them to prodece an impression; architecture tends 
to a sapreme result: to satisfy the need of mankind. The idea 
of the artist in composing any edifice whatever, must never lose 
sight of this end to be attained, for it does not suffice for . 
its composition to satisfy materially this need, it is necessa- 
ry for the expression of that need to be clear: now this expres- 
sion is the visible form, the grouping together of all the arts 
and the industries to which the architect has recourse to per- 
fect his sork. Tae more complex a civilization, the greater the 
difficalty to compose allording to the law of unity: this diff - 
iculty increases with the mass of the knowledge of preceding 
arts, of traditions of the past, from which the thought of the 
artist canaot be diverted, that obsess him, impress his judgm- 
ent, andtso to speak, carry his pencil isto grooves already 
traced. | | 

One of our predecessors, nhose aritings are justly esteemed, 
has said:- “Thus it is necessary for a monument to enanate from 
a single mind, which combines its entirety in such a manner, t 
that without changing the harmony, one can neither omit nor add 
anything to it, nor change anything.” ’ Oné can say it better, 
but it will be anderstood that it is difficult for an architect 
to fulfil that programme, when to express his idea, he aust adr 
draw from very ifferent sources. We fréely recognize that many 
architects in our days do not admit the law of unity, that they 
deny its power and extol a sort of vague eclecticism, allowing 
the idea of the artist to seck in the past, at the North or S- 
uth, saitable expressions to give a form to that idea. These 
artists declare that from that mingled heap of documents will 
arise the architecture of the future. Perhaps; but while wait- 
ing, that of the present only most freauently expresses disorder 
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and confasion in ideas. 

Note! 1-H .34G. Gustrenere de Quincy. Dict. a*kvroh., Art. Unite. 

We are not of those, who deny the utility of the stady of fo r- 
mer arts, Since it is given to no person to forget or to cause 
to be forgotten the long series of the traditions of the past; 
bat what every reflecting mind mast do with that mass of mater - 
ials is to place it in order, before thinking of utilizing them, 
what does one do that inherits a rich library, if not at first 
to classify its elements in methodical order, so as to be able 
to use it on the day when he needs it? It is again essential, . 
that after this first classification, he makes at least an an- 
alytical summary in his head of each work in the library, in 
order to select and profit judiciously by his choice. Among all 
architectlural styles that merit being mentioned in the history 
of the world, not one does not proceed according to the law of 
anity. On what is based that law of unity? That is what it is 
proper to investigate firs. The needs that architecture propos- 
es to satisfy are very varied. It is always necessary to shel- 
ter man, either as a family or an assembly, and to allow him | 
under this shelter to devote himself to his occupations, or Bs 
fulfil functions more or less extended, according to whether 
his so¢ial condition is aore or less complex. Tf these primary 
conditions differ little, the mode of satisfying them is wery. 
variable. Indeed the shelter may be made of wood or of stone; 
it may be excavated in tofa or fashioned in the earth: it oan 
be composed of parts juxtaposed or superposed: it can have a 
temporary parpose or defy the effect of time. Then art inter- 
wanes and the law of unity is established, natarally because 
everything in the created order exists only by unity of inten- 
tion and conception. One desires to build a wooden cabin and — 
fells trees: onity of intention. One combines those trees by u 

utilizing their properties: unity of conception. Whatever one 
may say or do, thea first on construction | is established the 
law of unity in architectare, whether this concerns a wooden 
hut or the Pantheon at Rome. Nature has never proceeded other- 
wise, and it is more than rash to seek laws outside those ith 
has established, or rather to relieve ourselves from those laws, 
we that form a part of them. Biscoveries in the physical scien- 
ces shoy a. daily with more evidence, chat if the order of cre- 
ated things nanifests an infinite variety in its expressions, 
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it is subject to a number of laws more and more restricted as 
we penetrate farther into the mystery of movement afid life, 
and who knows if the last limit of those discoveries will not 
be the knowledge of one law and one atom! In brief, creation 
is unity; chaos in the absence of anity. 

On what shail be established the law of unity, if not on the 
structure, i.@., on the means of bailding? Would it be on taste? 
Put in architectere is tastes anything more than the proper ase 
of the means? Should it be on certain forms adopted arbitrari- 
ly by a people or a sect? Bat then if we have Beside those fo- 
rus other forms arbitrarijy adopted by another people or sect, 
we shall have two unities. We see the architecture of the Hell - 
enes perfectly conformed to the laws of unity, because that ar- 
chitecture never falsifies its means of construction; likewise 
amons the Romans, (concerning monuments built in the Roman man- 
ner); also among the western peoples an the middle ages duriné 
the 12 th and 13 th centuries. Yet those monuments are very om- 
like, and they are anlike because they opey the law of unity 5 
based on construction. The mode of construction changing, the 
form necessarily differs, bat there is not a Greek unity, a 
Roman anity, or a unity of the middle ages. An oak does not 
resemble the stem of the fern, nor a horse a hare; yef plants. 
and animals obey the organic unity, that Boverra all orsanized 
individuals. 

Th fact, unity can only exist if the iv geatukens of that art 
are derived from a natural principle. Sdity cannot pe a theiry 
or formula: it is a faculty inherent in the universal order, a 
and that we likewise see adopted as well in the movements of 
the planets as in the smallest crystals, in plants as in animals. 
We Quatrewere de Quincy in his pictionnaire 4’ Architecture ~ 
distinguishes in the art of architecture “different sorts of 
partial anities, from which result the general unity of an edi- 
fice.” That author thus arranges what he terms partial unities, 
but without defining what a partial unity may be. | 

Note ~AcHeBAie Quote. de Ouincy. Dict. ASAronirtecture. 

“jnity of system an@ of principle. | 
Unity of conception and of composition. 

Unity of plan. 

Unity of elevation. 

Unity of decoration and of ornament. 
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Unity of style and of taste.” 

The illustrious author of the Dictionnaire d’architecture d 
does not hell us how unity of system differs from anity of con = 
ception, nor how those two anities can be separated from the 
unity of style and taste; how the elevation of an edifice, tht 
seems to be derived necessarily from the plan, still possesses 
its unity distinct from that controlling the composition of t 
the plan. We think that unity possesses that quality of not be- 
ing divisible, and what can be divided is plurality. That coluan 
of six unities (and we do not see why that number is retained) 
precedss the parashaph in which it is state, that unity of sys- 
tem and of principle does not permit placing arches on columns, 
nor 3 Corinthian capital on-an Ionic column. This seems to be 
a very solema preamble to a slender conclusion. Yet farther on 
the author of the Dictionnaire, in reference to the unityodfei- 
evation, #fites these lines that cannot be submitted too much 
to the reflections of the architect; “What particularly consti - 
tutes in architecture the unity of elevation, is first such a 
correspondence o the exterior of its mass with the interior, 
that the eye and the mind perceive there the prin¢iple of ord- 
er and the necesesey connection, that have determined the mode 
of existence. The principal purpose of & facade or elevation of 
3 building is aot to present combinations or compartments of 
forms that amase the syes. There as elsewhere the pleasure of 
the view, if it does not proceed from a need or a reason of a 
utility, far from being a source of metrit and of beauty, is 
no more than a brilliant fault. But there as elsewhere, the ¢ 
Sreater number is mistaken in the transfer of ideas, ieee, in 
subordinating the need to the pleasure. Hence that multitude of 
elevations of edifices, whose forms, combinations, arrangements, 
orders and ornaments, contradict the principle of unity based 
on the nature peculiar to each thins. Waat is then important to 
the unity of which we speak, is not that an elevation may have 
more or less parts, more or less ornaments, but that it may bes 
such as willed by the kind, nature and purpose of the edifice; 
that this corresponds to the reasons, constraints and needs, & 
that have determined its internal arrangement; that the exter- 
ior of this edifice may be combined by the visible bond of un- 
ity in the manner that the needs of the interior have requiral.” 
Happily, we do not have to harmonize the opinions of the former 
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perpetual secretary of the Academy of Fine Arts with the teach- 
ings derived from the architectural works left by the past ani 
present members of the learned assembly. those are family aff- 
girs: we only show that this definition of the unity of the el- 
evation at bottom may be applied to architectural works, witho- 
ut its being useful to divide that anity. To never deceive at 
need, in the arrangement imposed by that need, in the means that 
furnishes the material of the work, in the requirements of con - 
struction, these are the first conditions of unity in architec- 
ture, and these conditions cannot separate the plan from the e 
elevation, the conception from the style. ' ¥e no longer cone- 
sive an architect as making a plan without foreseeins the ele- 
vations siven by that plan, than we could conceive shadow with- 
out light, or Light without shadow. Further, what does one un- 
derstand by unity of plan? Is it that each part of the edifice - 
projected on & horizontal plane has the necessary dimensions, 
that these may be placed ag these are expressed, that they fal- 
ly satisfy sconomy, durability, orientation, internal and ext- 
ernal appearance? That each part cannot be arbitrarily enlarged, 
dimensioned or changed, without the result of somethins less 
sood? That the solids be not in accordance with what they mus &t 
support, and that the mode of building be in harmony with the 
materials to be employed and with local customs? Tf that be shat 
is meant by unity of plan, it is very good, in our opinion: bat 
we cannot comprehend the conception of a plan so drawn without 
the simultaneous conception of the elevations: for to take mab- 
ters in fact, the plan is only the horizontal projection of a 
what is termed the elevation: now how can one conceive and draw 
that horizontal projection of something to be created, and that 
loes not exist? But if by unity of plan is meant an image traced 
on paper according to certain syimetrical principles, a sort of 
embroidery design pleasing the eyes by certain balancing of ms- 
ses, of solids and voids, otherwise tortaring the requirements — 
to be satisfied by every edifice, so as to render this image m 


more asreeable, they we confess to not understanding that unity; 


bat we eomprehend that this anity can be distinct from the unity 
of elevation, since it has nothing to do with the requirements 
to be satisfied, with the mode of building, with the nature of 
the materials to be employed, with econony and good sense, tmt 
seem to order aotbing to Be done ia architecture, that does mo t 
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have a reason for existence and canno be justified. 

Note 10Po343- See Arts. Gout, Style. 

There is ane sole means of giving anoty to an architectural 
work: this is that the programme and the forces being known — 
we mean by forces the resources in men, money and materials, -- 
to find the combinations that permit satisfying this programm, 
and of:employing those forces in a manner to make them produce 
the most complete result. It is evident, that if to satisfy his 
fancy the artist devotes a notable part of the resources at his 
disposal to one point of an edifice for producing an effect to 
the detriment of the others: that if his edifice presents spec- 
imens of all means of construction and of ornamentation from & 
love of eclecticism; that if he deceives in the construction 
furnished in his tine to imitate forms belonging to a past fash- 
ion’ that if the monument erected by him has no connection with 
the customs of the time; if he shocks those mapners by arrange- 

ments belonging to a different civilization or another clinate, 
his waste cannot pretend to unity. 

Unity alons scxists when thers is an intimate relation between 
the architecture and the object. A Doric temple presents a type 
of architectural unity: but if you make of a Doric temple an 
exchange or a church, the unity is destroyed: for to appropri- 
ate that edifice to a purpose different from that for which it 
was erected, it is necessary to tortare its arrangement and to 
destroy what constitutes its unity. 

We cannot ‘repeat too frequently, that only by following the 
order that nature itself observes in its creations, one can in 
the arts conceive and produce according to the law of unity, 
ghich is the essential condition of all creation. If in the 
order of created things, one has sometimes believed that he saw 
deviations from the principle of unity, a more profound study 
has always shown that on the contrary the exception confirms 
the rule, and it is one of the Slories of modern science to have 
joined by observation more and more the universal organisa $c” 
the law of unity, which cannot and does not prevent that organ- 
ism from being infinitely varied. ios Dew 

We say, proceed the same in architectures; start from the pr- 
incipal ome, have bu one lan, truth; alway truth, from the — 
first conception to the final expression of the work. We ada, 
that here is an art, the Hellenic, that proceeded thus at its 
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origin and had left immortal works; there is another art ander 
a different, civilization! Our own, in another climate, ours, t 
the art of the French middle ages, that proceeded so at its o 
origin and has left immortal works. Yet these two expressions 
of unity are dissimilar. Then it is necessary to proceed accor- 
dings to the same law to produce an art. 

With blind persistence, which often gives to a defect of uni- 
erstanding the defect of. bad faith, men repeat to us:- you pre- 
tend to cause ug to adopt today the forms adopted by the mast- 
ers of the middle ages; why those rather than others? All are 
Sood to ws, and all can serve us, for all belong to the domain 
of humanity. We reply; the objection starts from a primary idea 
lacking analysis. Since the 16 th century we have taken in pr- 
nce forms produced in architecture by the application of the p~ 
principle of unity in certain conditions, for unity itself, 
without referring to the law from which result those forms. ¥ 
Men have believed that they satisfied the conditions of unity 
because they more or lers faithfully adopted certain forms of 
architectures precedingsour time, forms that were the results 
of the principle of unity, but which becatse being the conse - 
ences of a principle, are not the principle. Those that have 
had the habit of proceeding thus, i.e., of taking the form wita- 
out taking into account the principle that produced it, cannot 
admit tha one could proceed otherwise; and seeing as stady and 
analyze the applications of the Seneral law made by the masters 
of the middle agesl they admit that we mast proceed as those 
did, i.e., that taking the form and merely the form in relief. 
of the architecture of the middle ages, we regard this form as 
our preferred unity, and that henceforth we should have that | 
claim to prescribe the ase of that fora. | 

To be clearer, let us resort to a comparison that each can 
understand. In inorganic nature beneath our eyes, there is an 
innumerable quantity of crystals, that are the result of a law 
of crystallization. To reproduce the relief appearance of these 
crystalsin any material, or to establish physical or chemical 
conditions by the aid of shich those crystals can shape themsel- 
ves under the empire of the general law, are tao very distinct 
operations. The first is pureln mechanical and merely gives t 
the result without import; the second places an attrbbate of 
ereation at the service of auman intelligence. The question is 
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then reduced to its nost striking expression; to copy in any . 
material whatever crystals, that are the product of a law reda- 
Latins crystallization: or to seek the law, so that by applying 
it there result naturally the crystals suitable for the mater- 
ial employed. To find that law necessarily requires one to def - 
ine the properties of these crystals, to analyze their substan - 
ce and the conditions ander which they take the form that we 
know for them. And would one be well received in the domain of 
science by saying to a chemist, that seeks the law of crystal- 
ligation, that he pretends to cause us to Live in a sgeode? 

Unfortunately, what is not permitted in the domain of science, 
is allowed without seraple in the domain of architecture, beca- 
use of the obscurity lons thrown over that art and its princin - 
les. Architectare is not a sort of mysterious initiation; like 
all the products of the mind, it is sabjsct to principles that 
have their seat in human reason. Now reason is aot maltiple, b 
but is one. There are not two wsys of being right iu a proposed 
question. But the question changing, the conclusion given by r 
reason is modified. If then unity must exist in the art of ar- 
ehitecturs, this cannot be in applyins a certain form, but by. 
seeking the form, that is the expression of what reason presc— 
ribes. Reason alone can establish 2 bond between the parts, pat. 
everything in its place, and give the work not only cohesion, — 
but the appearance of cohesion, by the tras succession of the 
operations that must constitute it. However large a part one 
desires to leave to the imasination, there is only the way tr- 
aced by reason, for constitutins a form. Geniuses have never 
proceeded otherwise, and their works only charm us, because 
they take possession of our minds or hearts, in passing by way 
of our reason. 

Our monuments of the middle ages especially possess unity: 1, 
because they fulfil exactly, scmupulously and servilely, the 
given programmes, and which are thus the most vivid expressim 
of the civilization within which they were built; 2, because 
their form is only ths combined result of the means employed; 
3, because all their parts are conceived in a manner to satisfy 
the needs for which they were erected, and to ensure their sta- 
bility ani duration; 4, because their decoration proceeds accr- 
ding to a logical order and is always subject to the construct - 
ion; 5, because that construction itself is sincere, that Ahead 
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never conceals its procedures and employs only the forces nec- 
essarye : | 
Our monuments of the middle ages do not have six units, but 
they have unity. The Articles of the Dictionnaire sufficiently 
emphasize this quality, we believe, so that it may not be nec- 
essary to extend farther on its importance. ) 


VANTAIL. Leaf of Door. 

A leaf of joinery turning on hinges or pivots, and closing t 
the openings of a doorway. It was customary in Grecian antiqui- 
ty often to hans the leaves by means of two pivots on the mun- 
tin or style of the rebate. Those pins eotered two round holes 
made ander the lintel and at the end of the threshold. This 
prinitive procedure required the leaf to be set in constructing 
the doohway, One still sees leave so hung at the doors of mon - 
uments in southern Syria, that date from the 4 th and 5 th cen- 
turies. Tt is necessary to know that those leaves are of stone, 
(generally basalt), and that it was impossible to hang them o 
otherwise, since one could not attach hinges. Yet this method 
was applied in Gaal to wooden doors, and we find that traditi- 
on retained untzl the end of the 16 th century it for rustic 
structares, notably in Nivernais and in Auvergne. 

Those primitive leaves consist of a hanging stile A (Fig. 1) 
made of a branched tree, so as to make the upper rail B of the 
game piece. This apper rail enters at C a strike stile D, that 
also receives the tenon 2 and a bottom rail. Thick planks are — 
pinned on this frame, that is only visible in the interior. the 
two pins a and b ente! cylindrical holes a’, b’, made in the 
gill and in aistone belonging to the jamb. There is not a nail 
in that construction: the whole is held by wooden pins. This 
sort of leaves is generally doubled, and the strike stiles stop 
at the sill anf on the apper lintel of wood. They were fastened 
inside by a wooden bar entering the notches G pinned on the end 
stiles. There is every reason to believe, that this form of 1 
leaf belongs to the Gauls, since one still finds in the private 
structures of the Gallo-Zoman epoch, traces of these cylindric - 
al holes intended to receive the pins of the stiles. Tt is read- 
ily understood that this rude means of hanging the leaves was 
defective. The pins of wood turned hard in the holes b’ in the 
stone; if the doors were very large in dimensions, it was nece s- 
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necessary to employ much force to swing the leaves. From the 
Gallo-Roman epoch hinges were in use, since they are still 
found, and that means of hanging doors was generally adopted 
after the @arlovingian period. (Art. Serrurerie). However the 
leaves were composed of members on which were generally laid 
pands, if the doorways were of sufficiently great dimensions. 

The system of relief to prevent the leaves from sagging, ieee, 
from deflecting in their width ander their own weight, is al- 
ways adopted; men even sometimes used during the 12 th century 
branched timbers to form these braces, or at least one of them; 
and the iron hinges are either visible on the exterior on the 
planks, or are set between them and the frame, as ia the examle 
Siven here (Fig. 2), which is taken from a door of the old ch- 
urch of 3. Martin of Avallon. One sees in this Fis. presenting 
one of the leaves sesn inside, that the hanging stile A is cut 
from a branched tree. Roxings B and C are cut in that stile to 
receive the feet of the braces, that relieve the end of the top 
rail D and the strike stile #. The short brace G connects this 
stile and the bottom rail H. The iron hinges are placed between 
this frame and the external boarding, which only shows the pins 
holding the braces and the heads of the nails fastening them to 
She hinges. This work was rude and yet was very well understood 
from the point of view of stability and use. Soon the execation 
became more refined, and the leaves received various sorts of 
external decorations, either by the attachment of hinges of 
wrought iron, by coverings of finely wrought bronge, or by pa- 
intings, heads of nails, plates of bronze or of arousht iron. 
These decorations habitually depend on the construction. Thus 
for example in Fis. 3, that we sive here, ~ one sees that the 
system of construction of the leaf, composed of a lattice bet- 
ween the stiles and rails, externally reproduced on the board- 
ing by a Latéice of marrow mouldings (see detail A), Beadedoand 
with nail heads at the intersections. Tiose nails pass through 
the mouldings as indicated by profile B at C. The heads of the 
nails are ornamented by an ornamental washer of wrought iron. 
(See G). As in the preceding example, the hinges are set betw- 
sen the framework and the boarding. It is well understood that 
the framework is inside. The lattice mouldings are nailed on — 
the boarding and correspond to the bracing lattice. The boards 
are thus maintained perfectly by the ornamental syste, and + 
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the nails consolidate the halved Latticed braces. Thess wooden 
bars mrossing both ways and nailed together cannot yield, and 
the stability of the work is complete. This decoration applied 
externally on the boarding is not always a reprodaction of the 
framing; it often consists of mouldings nailed on according to 
certain geometrical compartments, as the Arabs practised from 
311 times sith forms borrowed from architecture, such as bands, 
arcades, gables, etc. | One still sees dn the leaves of the 
uestero doors of the cathedral of Seez applications of this 
kind, that represent a sort of grille composed of rows of fine- 
ly made little arcades, The rows of arcades are six in number > 
in the height of the leaf, including the crown (Pig. 4), and 
are simply nailed on the boards that they keep flat. At A is 
traced the detail in section of one of these arcades with its — 
little column, at B being.a section of that. The little columns, 
their capitals and rings are turned. Phe rows of arches are cat 
in a plank and nailed, as indicated by our sketch. All that de 
decoration was painted in strong colors, as well as the srouni. 

Note 16p.3h49- Token from the Leaves of the cothearot of Court- 
ances, ond frow Bhdoor now destroyed, that was seen beside the 
church of Wont-8.-Wichel- -2n-Ker, AZ th century. 

Note 1.-0.350. Art. Menuiserie, PS. 12. 

There is found in Art. Menuiserie a very great variety of th 
these decorated leaves, both by applications and by combinat- 
ions of joints. ~ Ye do not thiek it aede.sary to enlarge farth- 
er here on works in woodé , ) 

NOLS? BoeHeB5O~e AVL. HNenubeekiece, Fis. 12. 

Tt also occurred that the leaves of doors were covered by p 
plates of metal, bronze or wrought iron, this being independ- 
ent of the hinges. 3 One still saw or the left doorway of the 
western facade of the abbey church of 3. Denis at the beginning 
of the last (18 th) century, leaves of doors brought from Poit- 
iers by Dagobert, and that were covered by perforated plates 
of bronze representing scrolls with animals. Thisi leaves had 
been replac ed on that facade at its reconstruction by abbot 3 
‘Suger, as works worthy to be preserved. : The monks of the obs p- 
ters destroyed a so0d number of these precious objecir since t 
the reing of Louis XIV, and the revolutionsof 1792 cast into t 
the crucible whateremained, so that today in France only with 
Sreat difficulty have been found some traces of those leaves 
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covered by metals more or less skilfully decorated. Some remains 
of wrought iron have alone escaped these devastations becaase 
of their small value. Doors of treasuries and of shrines yet 
allow their coverings of wrought iron to be seen, Those coveri- 
ngs are always made of bands of iron, for sheets were not made 
then; only by the hammer could one obtain thin iron of small 
dimensions. Thess hands were most frequently placed as lattices 
with & nail at each crossing. Pig. 5 represents one of those 
leaves covered by crossed bands of wrought iron connected by a 
nails with rosettes forming washers. At A is given one of tho- 
se rosettes, at B is the section with the crossed bands, and 
at C is the section of the edge border, | This sort of leaves 
have only moderate dimensionsa In Fig. 5 between the crossed 
bands is seén the wood, but it was not always so: ornaments 
of arought iron were cat oat and sometimes placed in the in- 
tervals of those bands (Pigs. 6): they form rosettes held at the 
centre by a nail and by bands, under which were pinched their 
ends. Thus the wood of the leaf #as almost entirely covered by 
a solid armature composed of a rich ornamentation. The frasme- 
nt that we give appears to date from the 14 th century, and c 
comes from the collection of drawings of the late Garneray. The 
leaves were also horizontal boards placed to lap. Those bands 
were plain or were cut out in the form of scales or of lambre- 
quins (Fig. 7), held on each other as indicated by section A 
and by strong nails penetrating the wood. This leaf was atta- 
ched to a door of the abbey of S. Bertin at S. Omer. 2 It like- 
wise appears to pelong™to the 14 th centura. Thus (except the 
ornaments) were habitually covered the leaves of the posterns 
of cartles, and sometimes even Ofeprivate habitations. yen most 
frequently contented themselves for the doors of houses and m 
mansions with heads of nails more or less wrought (Art. Oloa), 
get in quincunx or according to the rails or braces on which 
were attached the boards. a: | oe 

Note 3.p.350. See sowe exowmples Of Bhese binges in Art. Ser- 
rurerve. 3 

Note A.0- 350. On The old stvike stiles of the church, thor 
King Dogobert coused to be built, this wos inscrived in very 
OL Laterloced Letters, ourite GIffieult to reod. (Lotin Vascr- 
Aption). D. Dowbbert, Antia. et rech. de Lrobb. de S. Denys en | 
Pronce. BOOK LT. Ghop. 33. 
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Kote 1.9.352. There stii\ exiertoVesvessof® this kind ot Sens 
ond Rowen (caothedrols). Ke hove seen them in mony churches, f 
From which they were removed twenty yeors since, ‘probably bece 
suse of. these Becoyed condition. The exomple given here was. or 
Brown vy US) Wn Go storehouse of old tron ot Rowen. 

Nove 1.p.353. Vithourt any Undicotion of Vis orisin. 

Note 2.04353. Drawings in collection of Gorneray. 

As we have already stated above, there remains to us in Pran- 
ce no trace of leaves of mediaeval doors covered by bronze: yet 
several churches possessed them. Dom Doublet speaks of the do- 
ors made according to the orders of abbot Suger for the s#estern 
facade of the new church. It seems that those doors were very 
richly decorated by sheets of bronze gilded and enameled.. Fle: 
caused to come “ (Suger), says Dom Doublet, “several founders 
and experienced sculpters, to ornament and enrich the sirike 
stiles of the principal entrance doors of the church, on whic 
were seen the passion, resurrection, ascension and other stori- 
es (with the representation of the said abbot prostrate on the — 
ground), the whole being cast; and which was proper to be made 
at great cost, both for the metal, and for the gold that #as 
also employed for the etiles of the door at the right hand on 
entering, that he caused to be enriched by metal, gold and en- 
amel, Leaving the old stiles of the third door at the left hand, 
that were from the first building of the church.” The inscrip- 
tion in verse appeared on the bronze of the principal doorway. 
4e transcribe it here from Dom. Doublet. (Latin poem). 

Note B.pe85B. Antio. et rech. Ge Vivvo. de S. Denus en Fronce. 
Book LT. Chap. 33. 

And on the lintel over the leaves. (latin poem). 

If the Latin is mediocre, the ideas are very beautiful and 
very appropriate to the object. , 

In the absence of a1] graphical documents, we do not seek to 
give a restoration of this monument that would be so interesting. 
One knows the beautiful bronze doors of the Norman basilica 
of yonreale near Palermo, of the cathedral of Pisa, and of Verona.. 

Those leaves consist of panels in which are placed subjects in 
low relief with niello and damascined work. It is to be presun ed 
that the leaves of the principal doors of the abbey church of ¢. 
Denis were conceived in the same manner. One also sees on the 
southern side of the cathedral of Augsbars leaves of doors cov~ 
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covered by bronze in panels, that dates from the 19 th century, 
bat contain frasments taken from a much older monument. Tf one 
refers to certain visnettes of manuscripts, he could also beli e- 
va that the middle ages placed on the leaves of doors bronze 
coverings in horizontal bands like superposed strips, decorated 
by ornaments and figures. . 

As for wooden leaves framed in panels, ae refer the reader to 
Art. Wenaiseris. ) 


VERGETTS. Iron Rod. 

A sm8il square or round iron rod, that serves to support the 
Slass panels between the crossbars. The glass panels are atta- 
ched to then by means Of small strips of lead soldered to the 
leads of the slags. (Aart. Vitrail). 


VERRIERE. Stained Glass Window. (Art. Vitreil). 
VERROU. Bolt. Art. Serruricrie. 
VERTEVELLE. Gateh. Art. Serrurierie. 


VERTO. Virtue. (Figure). 

The iconography of the middle ages frequently placed in par- 
allel the personifications of virtaes and vices. The antagonism 
of sood and evil, as all know, is one of those ideas accepted 
‘among nearly all peoples of the superior races. We see it mani- 
fested in the Vedas, amons the Iranians, the ESyptians, and d 
during pagan antiquity. Semitic monotheism aust necessamily re- 
ject that doable influence, that was the foundation of panthei - 
sm, so to speak. The Jews accepted Bo power as a rival to their 
Jehovah. For the Jews, sin wag only an infirmity attached to 
man, but was not assumed to be inspired by a power superior tw 
him. It is true that Genesis makss the serpent interfere betwe- 
en the first man and the first woman; “the serpent was nore wily 
than all the animals of the earth that the eternal God had male: 
he said to the woman, etc.” In that example is nowiss a quest- 
ion of a rival power, of the spirit of evil. The serpent gives 
perfidious advice: it stated that a spirit had assumed its form, 
that he had an interest in it, that he must profit by it: ao 
spirit advised Cain to slay his brother. The @ternal, seeing 
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Cain dejected when his sacrifice is rejected, says to him:- 
“Sertainly if thou dost well, thou shalt be considered: sin be- 
sets hy door, it desires to reach thee, but thou canst master 
it.” | For the Greeks as for all peoples of Aryan race, evil 
was a natural force Tike good, a rival force, necessarily con- 
quered bat immortal, fighting without trace, independent and 
veneiated on account of its divine quality. Man was only as 
sport between these two powers, invoking bhe intervention of 
the good against the acts of the evil, but never believing that 
his personal will could struggle against the latter. Pantheisn 
-- #@ speak of the primitive pantheism based on the observation 
of natural phenomena, and not of the enervated and superstiti- 
ous pantheism of the later times -- regarded the action of the 
divine forces as acting well above frail humanity, as engaging 
in contests and exerting its power in a sphere far superior to 
human interests. Man was fatally sabject to decrees, uhose mo- 
tives he could not penetrate, and if he invoked the sods, this 
was never with the hope of their modifying in his favor the c 
course of affairs. Semitic egoism admits that Jehovah stopped 
the progress of the sun to allow Joshua to crush his enemies: 
one finds no analogous legend in the entire religious history 
of the Aryans. For them the forces of nature act in the full- 
ness of their independend power. A divinity can strugsle asgai- 
ost the sun, but cannot command it to stop in its course. 

Note 1.p.855. Genesis, Shop. 3. Translation by Gohen. 

Kote 2.9.355- genesis, Ghop. k. 

This preamble was necessary to explain a philosophical phen- 
omenom produced in the Christian iconography of the West, about 
the end of the 12 th century. Thenethe artists were evidently 
inspired by the idéas of the time, and Gid not absolutely cause 
the spirit of evil to interfere; they admitted the good and bad 
qualities inherent in man, and personified them. This is a lin- 
i ed pantheism in the human soul instead of having the universe 
as its seat. Tt is evident that the word pantheism here cannot 
sntirely express our thought; men do not adore Charity or Coar- 
ase bat personify them; sive them a body and attributes, some- 
times sve a halo; and if they do not worship these metaphysi- 
cal abstractions, the multitude comes td regard them as forces 
possessing a sensible form of divine emanations. It mast furth- 
er be stated, that if the wirtues are personified, the vices in 
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Opposition to the virtues are represented by an act and not ty 
a personage; at least this is the most general case. Before ¢ 
the lay school of the end of the 19 th century, the virtues 
like the vices are represented by acts taken from the Scriptur- 
es. In the representation of vices the devil always intervenes; 
he advises and presides over the execution of the evil deed, 
while the spirit of evil mo longer appears im the repreeentat— 
ion of vice opposed to virtue, after the end of the 12 th cen- 
tary. Thus on the jambs of the central portal of Notre Dame of 
Paris are carved in the mediallions 12 virtues, represented by 
12 women bearing certain attributes- the vices in contrast are 
sculptured beneath those medallions, and are represented by s 
scenes. fxamples; faith is placed next at the risht of Christ 
and bears a shield filled by a cross. Below a man kneels before 


an idol. Goarase is the first virtue at the left of Christ and 


is clad in complete armor; a coat of mail over her robe, helmet 
on head, a backler on her left arm, on which is a lion rampant, 
a naked sword in her right hand. Beneath is Cowardice, a man 
flesing from a hare: he turas around frightened and drops his 
sword. ) 

Note 1.0-357. Hove ore the virtues represented on thise jon- 
bs with the vicdous cots opposed to them. -- Ow the right of 
Christs- 1, Forth. Below the cdorotion of on Vol. -- Hope, 6 
aroped womon bearing o standard oa hereshield. Below 9 won tr- 
onefixed by Wis sword. -- 8, Ghority, holding o sheep on her 
Vop, figure mutilated. Below, Avarice holding o purse ond Lock- 
And boss Wi ao coffer. -- A, Justice, o solomocnder covering her 
shie\a ({idure destroyed). -- 5B, Prudence, her shield bears a 
serpent corvled around o staff. Below o wondering won with rent 
Eorments, Hovains o torch in Wis viSht hand, ond in bis Left so 
horn, thi: Vs Folly. -- 6, Humility, on “the shield on eoste V 
Viehting. Below, Pride represented by 9 mon on o fiery horse, 
that caste him off boackword. : a 

On the Left of Ghrist:- 1, Strengsth. -- 2, Potience, on ox on 
her shield. Below, Ander, o woman with flying horivr chases oa re- 
Visious with o stick. -= 3, Neekness, o Vombd corved on her sh- 


VeVa. Below, Horshness, 6 crowned womon seoted on o throne kicks 


Oo suppliant kneeling vefore her. -- Horwmony, her vidght hond wu 
wunrolls o scroll on which she Looks, her Left holds o cartouche 
on which Le engraved o Vidu and on Olive bronch. Below, two wen 
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ore FientinS. -- 5, Soedience, o kneeling come’ Vs seen on her 
shield. Below o mon wokes 0 gesture of contempt vefore 6 vishonp 
thot exhorts him. -- @, Perseverance, o crown suspended in the 
shield. Below o religious Leaves his moncstery. (See pesoript- 
Von de Notre Dowe de Portis, by M. Guivhermy ond VhO\beS+eeeRnes 
125@). 

Only about the end of the 12 th century, as we previously s 
Stated, appear on our monuments these representations of the . 
virtues, and among these sculptures may be cited as the oldest, 
those that decorated the base of the left doorway of the Sadate 
of the cathedral of Sens. They show uvasificence, opposite be- 
ing Avarice. Munificence (Fis. 1) is a draped woman, crosned 
and seated. With her hands she opens two coffers filled with 
bags of crowns. Two lamps in form of crowns are supported bes- 
ide her; at her feet are two vases of flowers. Avarice (Pis. 

2) is one of the beautifal sculptures of that apoch (about 
1170). With hair flying under a piece of cloth, the left hand 
bent, she is seated on a coffer that she has shut violently wi tb 
the right hand: onder her iki are bass filled with crowns. A 
Avarice is personified here. | (01d Freach poem). 

Mote 1.2352. Thus o troubodour of the 12 th century desort- 
bes yunificence ond Avorite. (ora French poem). 

William Durand states that the virtues are represented under 
the forms of women, because they nourish and caress men: 1 But 
again the artists of the mnidile ages gave them an snergetic and 
militant character. In the stained Slass of the sreat western 
rose window of the cathedral of Paris, the virtues are armed 
with lances and fight the vices, sometimes represented by his- 
torical personages. Sardanalapus represents Folly: Tarauin, Li- 
centioasness; Nerc, Iniquity; Budas, Despair: wahomet, Inpiety,etc. 

Yote 16p.380. _artin note. ey, Re 

At the cathedral of Chartres the artists of the 13 th century 
have Siven to the representations of the virtues the most com- 
plete development. There “ the virtues are not opposed to the 
vices, bat extend on foot on the voussoirs, and are divided in- 
to three rows; public virtues and private virtues. The virtues 
of the private man are placed on the inner voussoirs, the vir- 
tues of the public man are on the outer voussoirs: on the in- 
termediats voussoirs are sculptured the domestic virtues. Bach 
series contains 14 figures, commencing #ith the right hand vous- 
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voussoir. At Ghartres the public virtues present great iconogr- 
aphic interest. The first has lost its title’ its buekler is 
charged with roses. Didron 3 regards it as personifying Memory. 
The second (Pig. 3) represents [iberty: her shield is charged 
with three cronas’ she holds a lance in her right hand. The 
third is Honor; her shield is charsed with mitres. The fourth 
has lost her title but is Prayer, according to Didron: in fact 
on her shield is sculptured an angel holdins a book. The fifth 
is Adoration: the angel holdings a censer charges her shield. ? 
The sixth is Promptness: three arrows charge her shield. The 
seventh is Courase’? on her shield is a lion rampant. The eighth 
is Concord: her shield is charged by a pair of dores. The ninth 
is Friendship, with the same arms. The tenth is Power, an eagle 
holding a sceptre charses her shisld. The eleventa is Vajesty; 
three sceptres on her shield. The twelvth is Health: ~ three 
fishes are on her shield. The thirteenth is Security, a keep on 
her shield. The fourteenth has an effaced inscription, but is 


designated by Didron as beings Religion’? a dead dragon on hera - 


shield: a living dragon (symbol of the demon) beneath her feet. 
This figure hol€s a standard, and we should more willingly des- 
ignate her as expressing Faith. All these statues hold lances, 


crosses or standards in thsir right hands, are crowned and hal o- 


ed. The sculpture is in a beautifal Style; their bearing is p 
proud, the heads aes expressive and the draperies arranged With 
art. let us state in passens that Liberty and Promptness or Ae- 
tivity, if you prefer, are regarded a8 virtues of the first 
rank, pablic virtues: and we frankly confess that in the middie 
of the 19 th century we should not place them on our churches. 
Gould we even sculpture them on oar civil edifices? fe repres- 
ent there Abundance, Jastice, Industry, or again, Religion, 
Charity, Faith, dope, and we give them a famished and slightly 
Silly appearance, that in oar times is regarded as the attrib- 
ute suited to these personifications. The works of our artists 
of the 13 th century seem to us trasr, more vigorous and more 
sane. No one is ignorant that most critzes, who by chance des- 
ire to say a word on the arts of the middie ages, wilfully con- 
fase schools and epochs without havins taken the trouble to ¢ 
examine the products, even for a single day, and reproduce this 
sterestyped idea with objections, viz:- that the scalptare of 
the middle ases is ascetic, puny and oppressed by @n snervating 
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theocracy. We have no desire to see society return to that time, 
if that were possible: but we wish that our artists would show 
in their works, and in the idea that directs them, something 
of that virility so profoundly impressed on the Prench statuary ~ 
of the 12 th and 12 th centuries. In regard to religious seulp- 
ture, men seek today to satisfy us by some pale idea, blanched, 
unhealthy and lifeless, a sort of compromise between insipid t 
traditions badly understood, and a classical canon. while we 
find in that statuary af our architecture of the 13 th century, 
overflowing with sap, a need of fresdom of the, mind that streng- 
thens the heart and pashes the spirit forward. It must be of 
little importance to us that then the bishops were feudal lords, 
and that the feadal lords were pstty tyrants, if under that re- 
Sime the artists knew how to elevate the moral side of man to 
preparé virile senerations. Those artists were then in advance 
of ours, who ars too careless of their dignity and submit to 
the degenerate and senile traditions of the Academy, or the fa- 
ded relisiosity of the sacristiss, without derins to express an 
idea of their own. If the execution in our days is beautiful, 
so mach the better, bat it is only 4 vestment that mast cover 
a living idea, not mannekins from a withered Olympus or the 
oratory of devotees. Certainly the statuaries of the middle a 
ases made much relisious sculpture, or at least attached to 
relegious edifices, since a sreat number were erected. Yet #h- 
esther this depended on them or 6h the inspirations that they — 
obeyed -- they never descended to those debasing tricks or 
those platitudss, that are siven out today as religious art. ? 
The virile sculptures of Chartres, Rheims, Amiens and Paris a 
are proofs of this. It suffices to see them without havingiad- 
made its decision in advance. py 

Note 1.p-360. Lotin note. (Rat. div. off. Book 1, Ghop. 3). 

NOtS BopoBGO~. VYOussorirs ot Left side of north porch. 

Note 3.9-360- See Didvron?s very inrterestinés Avticve on the — 
Virtues of Notre Dowe of Ghortres. (Aun. Arch. Yo. VI, p.35.)- 

Norte L.peBGi~w Hearth is ao E1T% ond not ao virtue, vurt Lt is 


evvaent thar the word Sonitas ie to be understood here Vu o w 
moral sense. I% Vs the health of the wind thot ise meant, nor 
physical health. 

In the 12 th century the Church did not reject from the por- 


tals of its edifices these civil virtues, Courage, Activity, 
: aba! ig tay! ‘ 
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Wanificence, Liberty, Justice, Feiendship, mental Health: near 
these were represented daily Labor, as at Notre Dame of Chart- 
res; below them are the vices’? then the sciences, arts, mental 
labors. Thus ig completed the encyclopedic. eyeke; that the Fre- 
nch cathedral exhibits to the people, as far as permitted by % 
the state of the sciences of that epoch, 

In brief, the Church was then alive and was worthy to live, 
since it entered into the social mowenent, that tended to cons- 
titute a great nation on the borders of western Burope. Tts fi 
first virtue was to be truly national, to press forward intel- 
lectual developments. Whether it could have repented of this; 
whether feeling itself outrunby minds too advanced according 
to its views, it would have attempted to arrest the movement, 
that it had itself aroused in the midst of the dioceses, it is 
no less cértain that it then took the initiative, that the arts 
felt this, and that those arts covld not be regarded as enerva- 
ted, suffocated beneath a nischevious and petty theocracy. 

The virtues were not only represented on the portals of chur- 
ches; they had their places also on the portals of palaces, in 
the great halls of castles and on the facades of mansions. The 
knights sculptured on the towers of the castle of Pierrefonds, 
on those of the castle of Perte-Milan, are personifications of 
heroic and warlike virtues. Those fisures gave their names to 
the towers. Thus at Pierrefonds the knights are eisht in number, 
like the towers. Those statues 9.8 ft. high and of beautiful 
work, are those of Cesar, Sharlemagne, David, Hector, Joshua, 
Godeftoy de Bouillon, Alexander and of kins Artus. 

On the facade of the palace of the Chambre des Comptes bail 
by Louis XII opposite the S. Chapelle of the palace at Paris, 
aere seen four statues of the virtues, which were Temperance, 
holding a clock and a telescope; Prudence, holding a mirror a 
and a sievs;: Justice, having as attributes a balance and 4a sy- 
ord. Courage, that held a tower and choked a serpent. 1 The cm- 
bat of the virtues and vices was the sabject of many paintings | 
and tapestries, that decorated the halls of castles. Romaaces 
and inventories frequently mention this sort of hangings desig - 
nated by the neme of moralities. 

NOLS Lo Pe BSS~-, Dudovreurrs. Ant\o. &@ Poris. Eook I. 


VIERGE, SAINT. Holy Virgin. 
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/ PS VIERGR; (SAINTHS> | HolyeVirgin. 

About the middle of the 12 th century the worship devoted to 
the Holy Virgin assumed a particular character in France. Until 
then the seulptured or painted monuments give to the Holy Vir- 
Sin a secondary place; she is the woman designated by Ged to 
give birth to the Son. She is an intermediary, a divine means, 
but does not participate in the jeity. If in the 12 th centary 
that dogma did not change, the arts singularly modified its a 
meaning, and it is #¢1l understood, that the arts are only an 
expression of popular sentiment, that exaggerated or exceeded 
the dogmatic idea. In causing their cathedrals to be rebuilt 
in the North of France about the end of the century ander an 
essentially lay inspiration, the bishops believed these sho- 
uld abound in the religious minds of the ‘people. Most of those 
great edifices were placed under-theoname of Notre Dame: and 
the place assamed by the mother of God Had an importance ent- 
irely novel in the relisious iconography. At Notre Dame of Sea- 
lis, the story of the Holy Virgin occupies the principal portal: 
at Notre Dame of Paris two of the portals were reserved for r 
representations of the Virgin, that on the left of the western 
facade, and that of the south transept. At Rheims the statue 
of the Holy Virgin occupies the mullion of the meddle portal, 
At Notre Dame of Ghartres one of the portals of the 12 th cen- 
tary is consecrated to the Virgin, etc. The popular sentiment 
already tended to regard the Virgin as a quasi divine persona- 
ge, only caused it to be believed. Churches and chapels withoat 
namber were erected to the mother of the Saviour. Statues abou n- 
ie not oaly in religious monuments, bat at street crossings, 

t the corners of houses, on the facades of mansions, on the 
ei of cities and castles. The representation of Christ defo re 
that epoch was admitted to the motives as a divine personasge, 
visible and tangible, while that of the Father was very rarely 
reprodaced (Art. Trinite). That was further conformed to the 
Catholic dogma; it sas nataral to represent the Son of God, s 
since the Father had desired him to descend on earth anf to be- 
come mane . | 

Note 1opeBGhe AVX. Gathedvorte. 

For example, One sees on a great number of Christian sarcoph- 
aduses of the 5 th to the 8 th centuries that Christ is repres- 
ented in the midst of the apostles in the form of a youns and 
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beardless man. The Father is represented in these scalptures 
only by a hand projecting from a cloud. As for the Virgin the- 
re is scarcely any question, or if she appears, she occupies a 
an inferior place, even less than that of the apostles. In that 
the artists conform to the letter of the evangelists. The Vim- 
in begins to take a prominent place only when the crucifixion 
is represented, i.e., in the West about the 8 th or 9 th cent- 
ury. Then according to the text of the evangelist of S. Johan, 
she occupies the right of the cross and S. John the left. In 
the scenes of the last jadgment of the beginning of the 12 th 
century, as for example at Vezelay and a little later at Autm, 
the Virgin does not appear, while we see her kneeling on the 
right of her Son end praying for mankind, in the scenes of the 
judgment dating from the beginning of the 13 th century. 

But before that epoch, i.e., about 1140, she is already seat- 
ed on a throne and holding the infant Christ between her knees. 
She is crowned; adoring angels cense the divine Infant. Ye. al- 
so see the Virgin represented thus on the portals of the right 
side of the facades of the cathedrals of Chartres and of Paris, 
in the tympanams of doorways that date from that epoch. | Pig. 
1 reproduces the Virgin of the cathedral of Paris, better pres- 
erved than that of Notre Dame of Chartres, but similar in pose 
and attributes. The mother of the Saviour holds the Tafant in 
her.Lap with her left hand; with the eight she holds a sceptre 
terminated by an iris fruit, she has a halo like Ghrist: he 
blesses with the right hand and holds the book of the gospels 
in the left. The execation of that figure, auch larger than m- 
ture, is very beautiful, and the heads have a character quite 
approaching that of archaic Greek sculpture. 

Note 1.P. eS. 1% Vs necessohy not tO Vose sight of this, thot 
the Sywponun of The vVSht portal of the western focsde of Notre 
Dome ot Portis comes from the church of the 12 th century burils 
by Btienne of Gorlonde, and wos replaced Va the construction 
of thot focode at the vbesimning of the 128 th century. 

There is seen in the baptistery of S. Valerien at Rome a pain- 
ting, that does not seem earlier than the 9 th century, and t 
that represents the Virgin holding the infant Jesus in her lap: 
she is not crommed, but her head is covered by a very simple 
blue veil over a white hceod. The Infant holds a roll in the 1 
left hand and blesses with the right in the Grecian mode. (See 
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catacombes de Rome, by 1. Perret. Plate 33). 

This mode of representing the Holy Virgina aas borrowed from 
Greek artists; it was a Byzantine importation due to the ivori - 
es and paintings, that in-Great namber were brought from the 
Orient by the crusaders. In those painted or sculptured repre- 
sentations, it is evident that Christ,by the place occupied, s 
and by his gestures of blessing, is the principal personage; 
that the Virgin, however revered, is there only as a Supporter, 
the woman chosen to bear &hd care for the Son of God. The mid- 
die of the 12 th century does not leave that arrangement, and 
one still sees in the abbey church of S. Denis a Virgin in wood 
of that epoch, taken from the priory of &. Martin-des-ahamps, 
which exactly reproduces that attitude. ‘ The Creek archaisa, 
by which these art objects are inpressed, could no longer sait 
the lay schools of the end of the 12 th century. One again sees 
the Virgin seated and holding the divine Infant in the middle 
of her lap (oa the axis), according to the Greex fashion, in 
some edifices of the beginning of the 13 th century, as at the 
cathedral of jaoa, aad as at one of the north doorways of Notre 
Dame of Rheims; then that is all. Prom that epoch the Virgin 
is no loager represented as seated and holding her Son in her 
lap, except in the scenes of the adoration by the Magi. If she | 
occupies an honorable places, she is standing, crowned anf tri- 
amphant, holding her Son on her left arm, anbranch of lilies 
(aram) or a boquet iu the right hand, or indeed she extends t¢ 
that haud as if to grant a sift. Her face is calm and she looks 
forward; to her is the homage addresseds Christ is an infant, 
that in the earlier monuments still blesses aith his right hand 
and holds ¢ sphere or a book in his left hand, but whs later p 
passes bis right arm behind his mother’s neck and plays with a 
bird. The face of the mother smiles and sometimes turns toward 
the head of the Child. She is the mother in particular, the w# 
aoman clothed with a divine character, and indeed she ig addres- 
sed by the multitude: it implores her, pelieves in her all-pow— 
erful mediation, and the Child is only in her arcs to indicate 
the origin of that power. | 

Note 2opo385~- There ore mony other exomples VW France, voth 
Va stotuary ond Wn Sloss, thot Vikewise dote from the widdle 
of the 12 th contury. 

It is wall understood, that we do not pretend here gn any 
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manner to discuss the dogmatic question: we merely render an a 
account of the transformations, that were the result of the lay 
intervention in the representation of this portion of the sacred 
iconography. The movement of religious minds toward the worship 
of the Virgin, acquired during the 13 th century an importance, 
gach that sometimes the high clergy was moved by ih: but it aas 
not possible to go to meet it. wen in their prayers rather adi- 
ressed the Virgin) because in the eyes of believers she was al- 
qays the Oompassionate mediator, always indulgent and always 
heard between the sinner and divine justice. One conceives that 
this sentiment was for artists and posts an inexhaustible sou— 
rece of subjects. That also suited the French mind, that does 
not love absolute doctrines, desires alleviations of the laa, 
and fresly believes that by the mind, 4 happy tarn or good sen- 
timeat, One can causé all to be pardoned. 

For the people the Virgin had again becoms a woman, with her 
spirit, persistsncs, active love and tenderness of heart, alw- 
ays findins a means of disensading one from the worst case, if 
only implored a little with fervor. ~ In the legends of the mr- 
acles due to the Virgin, so numerous in the 13 th century, sonme- 
times poetic and sometimes puerile, there is always a Gaulish 
side, With a mild and refined disnity the Virgin knows how to 
cause the devil to fall into his own snares. Artists in parti- 
cular seem to possess the privilege of exercising the induls— 
ent care of the mother of Christ: musicians, poets, painters 
and sculpters also emulate in renderings a homase, to ahich as 
a woman she could aot remain insensible. 

Note 1.p-387. See the Vegsend of Theophilus (Rutevdeuf). Also 
gee the Livre des wiracles de lo BWierge, monuscript in the Vib- 
rory of the sewrinonmy of Sorissons. 

Always present where her intersection can save a soul or pre- 
vent a danger: requiring little, so as to find more frequent 
occasion of showings her inexhaustible charity; her counsel, 
when she somehimes gives it, is simple anf never based on rec- 
riminations or threats. Such is the Virgin as shown to us by 
the legends and poems, whose image the scalptorssand padnters 
have endeavored to retrace. It will be asresd, that there is 
one of the most touching creations of the middie ages, and wh- 
ich illuminates the darkest pages. , 

The Virgin farther possesses the privileges of divinity, for 
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it is by her own motion, and without recourse to her Son, that 
she accomplishes her merciful acts: she seems to be provided 
with the most extended power over the things of this world. f&- 
tending thus,the worship rendered to the Virgin became a moti- 
ve of innumerable works of art. The statues of the Holy Virgin 
made during the 12 th} 14 th and 15 th centuries are counted by 
hundreds in France, and many are very good, yet those amons + 
these statues that date in the first half of the 13 th century 
mast be regarded as being in the best style. The end of the c 
century and the beginning of the 14 th have left us several of 
those works, that from the point of view of grace snd the most 
elegant and refined nataralism are masterpieces. fe shail cite 
the statues of the north portal of the cathedral of Paris, 4 
that of the so-called portal of the silded Virgin at Amiens, 

a Virgin of oriental alabaster Scathedral of Narbonne); a Vir- 
sin of marble (half natural size) in the abbey charch of S. D 
Denis, stc. 

Note LeP- BSS. Art. Soulpture, FS. 24, see the heod of thie 
statues ak 
fo maks understood. theses transformations of the image of the 

Holy Virsin toward naturalism, #wé sive in Fis. 2 that of the 
portal on the right of the western facade of Notre Dame of Anm- 
ieas, which dates from the end of that century. The first fig- 
ure is serious, and it extends the hand as a sign of conferr-— 
ing grace. The Infant blesses; his pose is calm and dignified, 
like that of his mother. The second is entirely occupied with 
the Child, on which she smiles. The first has the appearance 

of a divinity: she receives homage and seems to respond to it; 
ghe crushes with ner foot the head of the dragon with a woman’s 
head, and on the pedestal supporting her are represented the 
birth of Rve and the fall of Adam. The second statae is a ch- 
arming mother, that seems to have no other care than to caress 
the Infant carried on her arm. On examining the tao works of 
sculpture, one measures the distance passed over by the French 
artists an the space of a century. What they lose in style and 
the religious idea, they Sain in grace, already a little manner- 
ed, and in naturalism. The execution of the statue of the gild- 
sd Virgin is marwelous. The heads are modeled with an infinite 
art and a charming expression. the hands are of an elasance and 
& rare beauty, the draperiescare excellent. But this Virgin is 
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a noble lady entirely happy to be occupied with her infant, a 
and does not seem to be attacked by that lansguor, that a certain 
school of critics believes to gratifr: the statuary of the mid- 
dle ages. No more dragons under the feet of the silded Virgin 
of Amiens; her halo is richly ornamented by stones and rounded 
flutes, supported by three little angels of charming work. 

Daring the middle ages, the Virgin is not represented #ith- 
out the child, except ia legendary subjects where she directly 
intervenes, or in tae scene of the assamption. Bat then she 
holds in her hand the book,of gospels, as if to always connect 
ner with the life of Christ. All somemhat enlightened amateurs 
know the charmins sculpture of Notre Dame of paris representing 
the a sumption, and which we have reproduced here in the pr- 
incipal part, i.e., the figure of the Virgin. Six angels raise 
the halo of clouds that encloses thse fisurs, two others cense 
at the height of the head. The veil of the mother of the Savio- 
ar i. coiled in the upper part of the cloudy halo. The Virgin 
is deprivad of her crogn at the moment when her body is raised 
by the angels, since this apotheosis succeeds the coronation by 
he Son, who stands at Ber right. The coronation of the Virgin 
is very frequently represented, both in sculpture and in pain- 
ting. This is ona of the subjects loved by the artists of the 
13 th and 14 th centuries. The cathedral of Paris possesses 
two that are very remarkable; that of the left portal of the 
western facade, which dates from the first years of the 13 th 
sentbury, ~ and that of the so-called red doorway on the north 
side, which dates from about 1260. One also sees ow the tympa- 
nums of the cathedrals of Senlis and of Paris very beautiful 
relisfs representing the death of the Virgin. Christ is present 
at that scene and receives the soul of his mother in his arms, 

Norte AH 3HL. This soulptuve forms o port of the reliefs, thot 
Formerly ornamented the cloister of Notre Pome, and thar one 
StIVL sees on the wolls of thecehaperts of the chevet on the va 
north side. It dotes from the first yeors of the 14 th century. 

Note 2p B37i-w Art. Sowlpture, PIS. 16. 

Note 1.62372. The Vitanies of the F¥irgin ove sometimes vepres- 
ented onvour churches, they ore seen soulptured in one of the 
146 th century chopels of the curtlouscchurch of Ferte-Bernard. 

The number and nature of the vestments Siven to the Virgin 
by the artists of the middle ages are not changed from the 12 th 
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to the 15 th centuries. The difference is only in the manner of 
wearing these vestments, that always consist of an ample andl 
long under robe rising to the neck, with close sleeves and gir- 
dle, and a mantis and a veil on the hair and beneath the crown, 
This veil falls onaths shoalders to the middle of the back. 

During the £2 th and 13 th centuries, the mantle allows the 
front of the robe to be seen, and is draped more or less amply 
over the arms: bat Bbhout the end of the 13 th century, the man- 
tle extends from one arm to the other across the front, and c 
covers the robs, of which one only perceives the top of the 
lower border. 

The colors given to the vestments of the Virgin are red and 
blue: red and sometimes white for the robe, white for the veil 
and blue for the mantle. The embroideries represented in gold 
on thess fabrics are, the lion rampant of Judah within a circle, 
small fiche Grosses, and the heraldic rose. 

VIERGES, SAGES BT FOLLBS. Wise and Foolish Virgins. 

Fhe parable of the wise and the foolish virgins is sculptured 
in a great number of our religious monuments. In our cathedrals, 
the wise virgins are almost always sculptured on the jamb of 
the primeipal doorway on the right of Christ: the foolish vir- 
gins being on the left jamb. Below the wise virsins, who are 
generally five in number, is represented & leafy tres, and be- 
low the fcolish virgins in equal number, is a tree with its 
trank chopped by an axe. At the cathedral of Sens, the jambs 
of the orindipal doorway possess their collection of virgins, 
that date from about 1170, although the statue of S. Etienne m 
may be raised on the mullion: but all leads to the belief, that 
this statue of S. Htienne was placed there after the fall of 
the southern tower, at the moment when after the fall, there 
aast remain a good part of the western facade, and that the 
tympanum of the principal portal was rebuilt. As for us, this 
statue of S. Btienne occupied the mullion of the right doorway 
before the ruin of the tower. Its position on the central mual- 
lion entirely deranges all the iconography of the older portion 
of that doorwan, built accompanying the statue of Christ. Bes 

At the cathedral of Amiens are seen the wise and foolish vir- 
gins sculptured on the jambs of the central doorway, at both 
sides of the Christ; likewise at Notre Dame of Paris. At the 
cathedral of Strasburg the wise and foolish virgins are sculp- 
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sculptured, not in relgéfs on the jambs, but occupy the splays. 
These are charming stataes, 1 that date from the beginning of 
the 14 6b century. 

Note 1.p.373. Left doorwoy of the western focode. (art. Soulp-. 
ture, BLS. 25). 

Those statues of the wise and foolish viowiee areé especially 
interesting to study, because they minutely represent the cos- 
tume of the women of the time when they were scalptared; bat 
it is uanecessary to believe that all statues of the middle a 
ages reproduce the clothins ef the epoch in which they were m 
made. If some legendary personages, saints of the diocese, bi- 
shops, religious and donors are clothed in the costume worn at 
the time when sculptured, the Virgin, apostles, personages of 
the Old Testament and those mentioned in the New Testament, ars 
clothed accordins to a tradition, #hose origin is found in the 
first Christian nonuments and amons Byzantine artists. 


VITRAIL. Stained Glass Windoss. 

We are no lonser in the time when when serious persons preten- 
ded that slass was unknowa to the Greeks and Romans. All Buro- 
pean museums today possess slass objects, that date from high 
antiouity, and which in perfection of manufacture are nowise 
inferior to what Byzantium and Venice sold to all Barope durins 
the middle ages. : 

Asians and Esyptians obtained glass pastes of varioas colors, 
and Gaalish tombs yield articles of copper or sold with setti- 
ngs of bits of colored glass, bracelets, beads and collars of 
vitrified pastes, 

Romans employed glass to fill the windows of their habitati- 
ons. Did they set colored glass in window sashes? We know that 
they employed naturally translucent materials, alabaster, talc 
and sypsan, which admitted a tempered lisat to the in sriors 
of apartments or monuments. bat until now there have not been 
discovered panels of antiaue slass composed of slass of differ- 
ent colors. 

Tt mast be stated, that in the monaments of the Romans and of 
ancient Greece, windows were small and scarcs. In large edifi- 
ees like the Batas, for example, daylisht was habitually soften- 
ed by lattices of metal or marble without glass. The vastness 
of those interiors and the well chosen orientation permitted t 
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the use of thisrmethéd without injury by the effect of the ex- 

ternal air; the more so since those openings were pierced ata 

great height, and that they affected the air moving in the log- 
er parts only as a means of ventilation. Besides the Romans and 
the Greeks were accustomed to live in the open air, the climate 
of Greece and of southern Italy not rejuirins habitual precau- 

tions against cold. : 

But if one cannot affirm that the Greeks and Romans in anti- 
quity ecployed colored slass in windows, it may be admitted t 
that Aryans possessed this mode of translucent decoration fron 
@ remote epoch. To be dated from the relations of Rome with A 
Asia in the introduction into Italy of mosaics composed of cub- 
ss of colored glass pastes. When the empire was established at 
RByzantiun, from the Orient came those vases of colored sSlass so 
sreatly prized in the West from the 7 th century. Things change 
Little in the Bast, and the lattices of stucco or marble enclo- 
sing bits of Slass of different colors, that we see in monuments 
of the 13 th and 14 th centuries in Asia and even in Egypt, a 
must be a very ancient tradition, whose origin appears to be in 
Persia. 

Whatever may have been those origins wore or less distant, 
colored glass in abundance was made ia the Yest from the 12 th 
cantary, and the monk Theophilus belonsins to that epoch pres- 
ents the means of manufacturing these objects as being no nov-— 
elty. On the contrary his text indicates lons practice in that 
kind of translucent paintings, and the stained siass windows 
that we still possess, dating from that century, are so perf- 
ect in execution, that one mast assume a lons experience for 
obtaining that development of an industry, whose processes ars 
tolerably complicated. 

Tt is singalar, will be objected, thet there remains not a 
Single panel of authentic colored slass from before the 12 th 
century, while we still possess objects much preceding that ep- 
och. Rut when one knows with what facility we allow thinss to 
perish, that are no lonser in fashion, and how sasily glass is 
destroyed as soon as removed from its place, this objection lo- 
ses much of its value. | | 

Of all the steined glass transferred durins the French revol - 
ution to the museum of French monuments, what remains? A dozen 
panels ab S. Denis, some at Heouen and Chantilly, and those are all. 
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Note 1-9-3874. Kuowlnd thot wuch of this stcined o\oss wos tr 
tvrousferred to the storehouses of S. Denis sfter the dispersi- 
on of the mnuseve of Petit Ausustine, when we were charged with 
the restoration of the adbey church, we inquired where this o& 
glass wos ploced. Ke were shown three cr four boxes contortning 
sthousonds of bits of S\ase piled shervein. Scorce\y three pieces 
rewoiwed joined by Leads. The boxes ore still) awaiting tee fai- 
YY WALVANS to wnrovel that choos. 

Té is then necessary for as to take ap the art of the glass 
worker at the time that the monuments appeared, i.e, about 
1100; and it may be said that the monuments of the 12 th cent- 
ary are the most remarkable, if this art can be considered from 
the decorative point of vien. 

The book of the monk Theophilus is the most ancient written 
document on the manufacture of stained slass, that we possess, 
and this cleric lived in the second half of the 12 th century; 
at least the recipes Siven by him and the taste in ornamentat— 
ion prescribed by him appear to indicate that date. | 

Note 1.p-375. Diversoruwm ortiunw schedulo. 

Theophilus wrote his book as a practician, not as a theorist: 
thas it now has @ serious interest for as, the more that the p 
processes indicated by him exaclty agree with the monuments r 
remainins to us from that epoch. Thus it is necessary to anal-— 
yze those documents. He commences 2 by Siving the method of 
designins the slass. 

Note 2epe37S- Book Il, @hop. 17. 

“pirst,” says he, “make a flat table of wood of such width 
and length, that you can draw on it twa panels of each window, ” 
fhis table is covered by a coat of whiting mixed with water a 
and rubbed with a cloth. After this preparation dries thoroush- 
ly, the artist draws on it the subjects or ornaments with a 1 
lead or tin point; they when the drawing is completed, he traes 
an outline in red or black with a brush. Between these lines & 
the color of each piece is indicated by a sign or letter. | 

Pieces of saitable slass are successively placed on the tab- 
le, and the principal lines, those of the leads are traced on 
the glass, which is then cut by means of a hot iron and a flat 
piece of steel with slotted edge. re 

Norte 3.p 6375. The ALowona now veploces the hot iron with ad- 
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fheophilus does not clearly state whether he indicates on 
the table (that we now call the cartoon) the complete modeling 
or the figures or ornameats. He speaks only of the drawing: yet 
when he takes up the painting, i.e., producing the modeling on 
the cut pieces of slass, he says that it is necessary to foll- 
ow accurately the lings on the cartoon. This passage naturally 
explains itself, if one examines how the stained slass of the 
12 th century is painted. 

Oa these pieces of glass the modeling is nothing but a seri- 
es of lines in the sense of the fora. 

¥e shall soon return to this important point of the art of ¢ 
the glass painter. 

Theophilus 4 indicates the recepe for producing srisaille, 
(gray églass),° bh@enodsling, the drawing “repeated on the slags. 
All who have closely examined stained Slass made during the 12 
$b endeeSyth centuries know that the glass employed is colored 
in the paste, and that the modeling ie only obtained by means 
of black or brownish-black painting applied to this Slass with 
a brush and vitrified by fire. This is the black color mention- 
ed by Theophilus in his Chapter 19. He there composes if of + 
thin copper burned in an iron vessel, green glass and of Greek 
sapphire. Was this a natural or artificial substance, a flauxor 
an oxide? There is every reason to believe, that Greek Sapphi- 
re was a bluish glass from the Venetian shops, tha had a flux- 
ing property. Indeed the Venetian slass possessed that quality 
in a degree much superior to our ancient slass. These three 
substances are ground on a slab op porphyry, mixed in equal 
parts; ic, one third copper, one third Greek sapphire, one 
third green slass, aud diluted with wine or urine. This color 
is placed in a pot and applied with a brush, either light, dar- 
ker, or thick, to make black and fine lines: or indeed it is 
spread on the glass in a thin coat and then removed with a 
aooden point to form very fine ornaments, or touches detached 
in light on a dark sround, yet still translucent. 

Note hepe375~- Book 1, Chap. 19. | 

The glass being thas prepared is placed in the oven to vitr- 
ify this monochrome painting. According to Theophilus, it will 
be by the aid of copper oxide that this brown color will be o 
obtained. Yet the pieces of painted glass of the 12 th and 13 
th centuries, that we could have analyzed, have only siven o 
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iron oxides for that vitrified brownish-black color, and it is 
still the iron protoxide that is employed today for that purp- 
OSS. 1 Further, a calcined copper protoxide sives a brown pow- 
der, that placed in the oven with a flux produces an effsct sin- 
ilar to that presented by the iron proverteos 4) but with a green- 
ish tinge. 

Note 1-6-3786. Me. Dudtluort, ao LAK pointer, on his port hos bh 
nod anolyzed fradments of *he pointed glass of the 12 th ond 
43 th centuries, the onalysis hos Vikewise only Siven tron pro- 
LOxVae. Todoy this pointing Le obtoined vy meone of iron scoles 
collected in vbLacksmith shops, sifted to seporate porticles of 
meta and pulverized with o flux. Aso formerly ond now oscin 
Vs employed on von mineral colled red hematite, ao natural iwnr 
oxide browner thon red. This suostance Sivesr to Srisoille a wore 
wer tone than the Vron sootes from blaockswith shops. 

An important question in the manufacture of the Slass, besi- 
des those concerning the artist, is the mode of obtaining the 
sheets of glass. In the 12 th century, according to Theophilas, 
the sheets of slass were made by means of two processes no ims- 
er employed in our days. 

Nith the ponty the workman gathered in the crucible a mass | 
of incandescent glass: he blew so as to produce a bottle of el- 
ongated form. Bringing the end of this vessel near the flame 
in the furnace, this end melted and opened. With a piece of w 
wood the workman dilated the openings till it equaled the larse st 
diameter of the vessel. 

fhen by brinsins together the opposite sides of this end, he 
formed a figure of sight (Fig. 0). When so prepared, this slass 
vas detached from the ponty by rubbing a piece of wet wood on 
the neck of the bottle. Heating the end of the ponty in the fur- 
nace with the bits of incandescent glass still on it, he attac h- 
ed the end of the ponty at the middle of the fisure of cisht. 
The upper end of the bottle was then presented to the flame: 
then the opening was enlarged as before. The piece of sSlass be- 
ing so arranged, it was detached from the ponty and carried to 
the cooling oven. This glass with the form given in Pig. 0 was 
brought again to the fire to be dilated, split open and flatt- 
ened. ~ Phe process of making glass in disks was also employed, 
more rapid and simpler. The workman blew a vessel: he presented 
the bottom to the flame, as stated above’ then dilating that e 
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and he rotated the ponty very rapidly; the dilated edses of the 
glass by centrifugal forse tended to pass out from the centre, 
and thus was obtained a disk with concentril striations, thick- 
er at the centre than at the edges. The slass thus flattened 
by either the first of the second method was first colored in 
the crucible by means of metallic oxides. Theophilus does not 
mention flashed Slass: and indeed the s€ained glass of the 12 
th and 13 th centuries do not show it, excepting for red. Still 
may be seen pieces of a beautiful orange red from the 12 th 
century, that are tented in the mass, : or at least for about 
nalf their thickness. This manufactare of red must be an anti- 
que tradition. | 

Note 1.p. 377. See Theophilus, Book Il, Ghaps. 6 ond 9. 

Note 2eP- 377. AT Venice Vs now wode red glass of o very soft 
tint in the woss. This Loss strongly recol\s certoin specimens 
{row the 12 th century. 

[Indeed the glass cubes composing the mosaics of the interior 
of the chorch S. Sophia of Constantinople are senerally of a 
beautiful ward red, on which the gold leaf is applied, trans- 
lucent with strata of a dark opaaus tone. The transbieent red 
strata are 0.12. or 0.16 io. thick and sive a beautiful coloring, 
abich recalls that of certain red glass of the 12 th century. 
But after that epoch red glass was obtained by a different pro- 
cess. The workman had two cracibles filled with greenish-white 
glass in the faraace. Into one of the two were cast scrapings 
or partidles of copper and it was stirred; the blower sathered 
a ball of white glass in one cracible, and at once plunged it 
in the sscond crucible holding the particles of copper in sus- 
pension. He regulated the coatins on a hot stone, blew and wor- 
ked it as stated above. Thas was obtained flashed glass in which 
at most half the thickness shows the red coloring as if spreaion. 
Tf one of these pisces of slass is broken, the red color shows 
itself by strata irresularly scattered in that Flashing on sre- 
gnish-white slass, as indicated by the section (Fis. 1). This 
orecess of coloring by overlappins irregular strata gives to a 
red tone a veined and slittering appearance of great strength. 
One will indeed anderstand, that the light passing through the 
glass and striking the strata of red imbedded in the paste and 
both reflecting, must produce a coloring of unequaled intensity 
and transparency. Bach stratum of red paste produces the effect 
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effect of a spangle, and one sees at the same time a translucent 
red coloring and a red Sisam reflected from the neighboring st- 
rata. pater and from the middle of the 14 th century, red glass 
is obtained by an extremely thin flashing on a greenish white 
glass: the red is no longer imbedded in the paste, bat laid on 
it in making bbeidisk. 

Thas this red glass gives a more aniform selarisa: and vieved 
near is more powerful than that of the glass of the 12 th and 
13 th centuries: but at a distance, the gicam of this flashed 
glass is less luminous and refined; it is often heavy and cruas- 
hing in the entirety; in brief, the decorative effect is not 
so good. Yet the operation of flashing the disks still dives 
certain irregularities, stries more or less colored, that re- 
tain a certain transparency of tone. Today the flashed red g1- 
ass is perfectly uniform in tons, and if sSlass painters employ 
it aud desire to obtain a fine coloring at a distance, theys 
are obliged to vein it by artificial means. In the 12 th cent- 
ury, they did not have yellow obtained with silver salts; yel- 
lows sere smoked white glass, produced by chance, as Theophilus 
indicates. | | , 

Note 1.p.378. Book II, Chap. 7. 

Yevlows from silwuer solrts only dorte from the 14 th century, 
they are onby appvred on white gloss. , 

From the ornamental point of visw, glass in disks or roashly 
extended presents an advantage. Since this glass was tinted in 
the mass, at least during the 12 th and 13 th centuries (excep- 
tind red), differences in the thickness of the sheet of glass — 
caused variations of tomes to appear, that the artist glaziers 
atilized with moch skill by cuttings the glass so that the thin- 
aest portion came beside the white. Even for uniform grounds, 
these differences in thickness gave a Ssleaming appsarance to all 
coloring, which at a distance singularly increased the intensi tg 
of the tones. All colorists know that to give a tone all the 
value that it should have, it is necessary to present it to the 
eye only in bits, by gleams, if this may bessaid. The Venetims 
and Flemings knew that law well, and to convince one of it, it 
suffices to observe their paintings. — a aa 

What is true for a painting applied to a panel or a wall is 
even more rigorous for a translucent painting. In stained glass, 
the colors affect the lisht passing throush it and have such 4 


Gang eae 
| © eaines tid indie puttoo ‘ote fsdt Nile / 
ao tan of dese ti dud -eonatrognt Jenvthibore « noitss 


‘esoteo eexds seedy \hor bas wolley jenls. gains 
yea0l 40 etem staibar. tosoulenend pioleress hoe 
etter: wulbed sesetbsx bor deow addathes fend role 


: ; | i ie sroloe’ wea. eh oi Yi ofdtel @ .okmeTs. eodeeoiges Jk 32 -. 


oS oR ih she benogsoe waste sot saigeb a Roimuede wont 
4 edt .(A cea) ehast ott steotbad wont! toald 

"098 9 he eds bee yoodd o98 J hetaso een a hO% 

nes teods jo eousdait & is haouboun yowtte edd avie 

conse ede of of efarbes guide nk J senage Geluorin out. 

a tose Yo edbire ett int (ied wfaown ylno (iin bed edd bas 

t fer ed Ln ‘® eboetuce fle fads 2edd oost edfoeen #1 


ale ed Iltw ,wolisibss derofom oo bbivad seans 
igeiaogan bhasi edd saiifer t& vote onid 
BT bien ed idse sesfs foniete eidd Lo foals 
eh a / gto, her addin ,zoetsye eat to 38g Feoden ss 
84 Si daeh yecels dd voxt set yew foo ‘ete Use 
pid ex te ssets god dutniwib sw (A ese) Th dah 42k nos An 
Nv eeilertuen yltiag ef .C te node ve bctinisg voetg v6 alate 
bites ash to beaten’ tT emigib euedt to towlis anitsibes ede 

Gaek | oid p yedtdw teigcess aD. ‘deiwolfey: to: eoinde eoaty av 0 eqiate 
patie a nae felaas ge eotidea gesdt mo eiaeeg io eenll ecard ew Ti 


= tkesd eof viivas bos ebiatwo weanil deals qd beeolone vl 
| ee cee teloiw esol dade goe aber ot .en0g Soatse 

Fe oat fo vonod vtidw deinbex? sD detvoiley eat 

a iat. a ie keds gaitoethy ‘egaid detofd edd yd yooot feb 
~Leioe: ge bey edd oF foiite poitreg agew & ebne egodd oeanted 


We en Wel .ysexince edt 40 


nb spetteloni edt dedi ;ieloiv «Bk ule atin 


isis beted age lo oat soeiis netted doom 6 abeddo nocd. 


1k of: guso netat eved ne RE ME 
mie xf x0 pitoas bases apeds’ 


ilev v1 ) grev eved gugfoo tasoulenets Yo envizaibes | 
sit to a vtot qexéioc Isdneuakan? sewdd edd aeiles vino eet 


i 


hanes edd bag pal ‘ . 


252 
Sleanm, that Bhe smallest colored bit assumes a distance by rad- 
iation a prodigious importance. But it must be said, that the 
radiations of translacent eclors have very different values. 
Thus only taking the three fundamental colors, those of the p 
orism, blue, yellow and red, these three colors applied to slass 
and therefore translucent radiate more or less. Blue is the c 
color that radiates most, red radiates badly, yellow not at all 
if it approaches oranse, a Little if it is straw colored. 

Thas arsuming 3 desiga for glass composed as in Pigs. 2. The 
black lines indicate the leads (see A). The compartments R are 
red, those marked I, are blue, and the strips C are shite. Obs- 
erve the effect produced at a distance of about 66 ft.(See B). 

The circular spaces L inybhae radiate to the dotted circle, 
and the red will only remain full in the middle of each area R. 
It results from this, that all surfaces 6 will be red tinged 
#ith blus, ie, violet: that the isolatins whites between ths 
tones having no colored radiation, will be slightly tinged with 
blue at v, as well as the leads themselves; that the seneral 
effect of this stained slass will be cold and purplish on the 
sSreatest part of the surface, with red spots r, discordant if 
you are not very far from the glass, dark if you are far dist- 
ant from it. But if (see A) we diminish the areas of the blue 
disks by plack painting as shown at D, we partly neutralize 
the radiating effect of these disks. If instead of the white 
strips C we place strips of yellowish or greenist white, and 
if we trace lines or pearls on these strips as marked at f, we 
then obtain a much better effect. The blues being thus strong- 
Ly enclosed by black lines outside and inside, lose their rad- 
iating power. The reds are much less violet in their vicinity. 
fhe yellowish or Srsenish white tones of the strips acquire 
delicacy by the bluish tinge affecting their ends, but leaving 
between those ends a #ara portion allied to the red, especial- 
ly if we have taken care te increase the value of the leads by 
these round spots or by simple inside lines. 

On the contrary, let as assume the squares R (see A) to be 
blue and the disks L red. At a distance the strons radiation of 
those large blue surfaces in comparison to the red spots will 
be such, that these red spots will appear biack or dark violet, 
and that one camnét suspect the presence of red. The white str - 
ips will appear a dirty gray, or green if they are yellow, or 
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blaish green if they are greenish white. The effect will be bad 
and without contrasts. The radiation of the blue will seaken a 
and dirty the other tones, and these will no lonser have the 
power to sive tke blue its delicacy and transparency. The sgen- 
eral coloring will be cold, tinged with lake anf of a flase te- 
nality; for in stained glass even more than in painting, each 
tone acguires value only by the contrast of anothe:: tone. A li 
light blue near a yellowish green becomes turquoise. the sane 
blae near a red becomes bluer. A red near a straw yellow has an 
orange tint, while it will be tinged violet near blue. 

These elementary principles and others, that we shall have 
occasion to develop, were employed in practice by the glass p 
painters of the 12 th century with a certainty and experience, 
such that it is indeed necessary to admit for those artists a 
long series of observations. We do not think that they have es- 
tablished a written theory of those relations of the transluc- 
ent colors, a sort of scientific treatise, as one might do in 
our time; they proceeded by the experimental method, and the 
traditions acquired were perpetuated in the atelier. 

As for the style of drawing applicable to painting on glass 
and as for harmony of the simultaneous effect of translucent 
colors, the 12 th century has an incontestable superiority over 
the 13 th. Then in the 22 th centurn, the design proceeds after 
the Greco-Byzantine method; the nude imposes the form, the clo- 
thing only encloses it, nothing is left to chance; the entire- 
ty and the details ars conceived and executed according to prin- 
ciples based on profound observation; mbile only later one of- 
ten finds in thesmidst of beautiful works negligence and forg- 
etfulness of those principles. 

The glass smployed by the artists of the 12 th century may be 
classified thus: -- 

1. Clear blue, slightly tinged with turquoise. 
9. Sapphire blue, but greenish. 


oer 2, Indigo blue, intense. 
4. Azure blue, very light, linen gray. 
1. Straw yellow, smoky. 
Yellows. 


2. Saffron yeliow or bisire. 

1e Red not flashed, very soft andcaniform tone. 
Reds. $2. Intense red, striated. 

3éeLisht red, smoky. 
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Yellowish green, clear. 
Bmerald green. This tone in the hand seems to am- 
roach gray rather than green: it assumes its bril- 
liancy at a distance, especially by contrast of b 
blue and red tonss. 
Botthé Sreen. In the hand, this green appears cold: 
it assumes its quality like the last. 
Ligst purple, warn. 
Clear purple, bluish. 
park purple, Like wine. 
Very light purple, smoky for flesh, 
Reddish brown, color of Spanish wine. 
Dark sreen, warm. 
Yeilowish white, smoky. 
Grayish white, bluish. 
Pearly white. 4 


Note Ape 38i- The vwlucléloss of the 12 th century possesses 


Q porticulor aualityl that couses Vt to be recognized smons o1\ 
those of other epochs; this is thot 1% oppesrs vlue in the Vid rt 
of o Vomp, while those of Loter epochs pase nto o Voky groy, 


Sreen or violet. This observation wos susgested to us by S\aes 


painters, Skilful procticions, and experience hos confirmed 1%. 

All these chfmical operations of the slass,painters of the m 
middle ages beings empirical, the account of the unexpected and 
of variations was lons. Theophilus allows us to understand that 
chance alone gave certain tones, by #hich the artist knew how 
to.profit. The palette of the glass painter was then very exten- 
sive, and it is necessary to take the classification here siven 
as not absolute. ¥e have only indicated the values: but as for 
tonality, these values present numerous varisties. The talent 
of the Slass painters particularly consisted in never placing 
two scqual colors beside each other, and in profiting by the va- 
ried tones with the real feeling of a colorist. 

We have already stated, that all these tones exceptins red, 
are miked in the mass of the glass and not flashed, ar they 
wers made later. 

This palette beings composed, the glass painters proceeded as 
indicated by the monk Theophilus. They traced on a cartoon the 
orincipal lines of the figures and ornaments; or rather the 1 
leads were only the accurate design of all parts. In composing 
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hig cartoon, the artist thought of the setting in leads: that 
is clearly evident by the careful examination of the stained 
glass of the 19 ta century, since the outlines are always accen- 
ted by leads, which then form the general drawing. On these car- 
toons did the artists paint all the shadows, half tints and in- 
ternal lines? We do not believe this for two reasons; the first 
being that it sometimes occurs that pieces of glass have only 
been cut, and that by lack of time or forgetfulness, they have 
not been finished by painting: the second is that sometimes the 
sace cartoon has also served for two fissures, for example as 
pendants, when the internal modeling differs in the two fisures. 
There is every reason for admittins that the master traced the 
outline: on the cartoon with some in ernal chief lines: that t 
the workmen cat the Slass on this cartoon, tracing the principal 
lines as joinings, and that the glass was temporarily assembled 
on the frame in light from below, and was painted by inspirat- 
idniwithout rescougsse te an opaque cartoon modeled in advance. 

Pigs. 2 will illustrate this mode of procedures At A we have 
drawn the cartoon prepared by the master; at B is the modelins 
on ths same slass, when it has been cat and temporarily assemb- 
led on the frame before upward light. Tt is conceivable that 
ith such an\ accurate drawins showing the leads, it was scarce ly 
necessary to indicate on the cartoon all the modeling. The dot- 
ted lines on Fis. A give the joining leads, that cross the em- 
tours. To avoid too Large pieces of glass, the master has draan 
the band a on the mantle, which is of a different color, and 
that the leads frankly catline. 

Note 1.p-382. From ao stained atoes window of the cothedral 
of Mons, besinninés of 12 th century, representing the Ascension. 

It was necessary that the painters entrustsd with placing of 
the Srisaille or the modeling on the pieces of glass, cut ace r- 
ding to the cartoon, could draw. It is true that then in the 
West aS in the Byzantine schools, there were actual procedures 
for painting a head or a vestment; © and those procedures were 
really based ou longs and profound observation of the decorative 
effects. Thus when the master had drawn the cartoon (and the 
style belonged to him), it sufficed to find skilfal workmen saf- 
ficiently imbued with the traditional procedures to paint in 
the cut glass the proper modeling. We do’ not understand the art 


of paintings in that manner today, and it is unnecessary to red ret 
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this, if it concerns paintinss to be placed outside in a sene- 
ral ornamental effect, like objects possessing their’ special 
qualities independent of an entirety. But if the painting part- 
icipates in an entirety, if it enters into the general harmony, 
that every edifice should present to the eyes, it is necessar- 
ily subject to purely physical laws, that one cannot disregard, 
and which are superior of talent or the genius of the artist. 
Indeed the ssnius of a master cannot modify the laws of lisht, 
of perspective or of optics. We know well that a very sreat nan- 
ber of artists of our times are endowed with a temperament too 
spirited or independent to submit to any laws not dictated by 
their caprice; bat we know with no less certainty, that ligat, 
optics and perspectire have not yet changed the laws soverning 
them to suit those unraly minds. Tf light, optics and perspec- 
tive are physical combinations of a different age, if they re- 
igned in barbaric times, they still reign at ail times, and t 
they do not yet appear disposed to abdicate, nor,even to grow 
old. Now on the contrary, the artists that composed the stained 
Slass sindows of the 12 th and 13 th centuries manifested their 
absolute submission to those laws, and applied them with as m 
mach intelligence as modesty. That submission sSives as an ins- 
traction by which we rarely profit, but still is no less good 
and worth the trouble of examination. 

Note 2.p- 32. See Nonved Ar*Loonosrophie Shretienne, Srecaue 
ert Lorine, with on Vatroduction by MN. Didron, translated from 
the Byzantine wonuscript vy Dr. Poul Durand. Poris. 1845. 

No one is ignorant of the atiempts made for thirty years to 
give to paintins on Sslass new brilliancy. Our most skilful si- 
ass painters have sometimes made excellent imitations. they 
have completed ancient stained slass with perfect imitation, 
such that one cannot distinguish the restoration from the old 
parts. Phus they have acquired ample knowledge of the procedu- 
res, not only of the material manufacture, but of art applied 
to this kind of paintings, 1 They have been able to recosnize 
the remarkable oualities of the ancient stained glass in deco- 
rative effect and harmony, and the perfection of certain proces- 
ses in execution, attained with difficulty, of material skill 
of the workmen, and to appreciate the style of the masters, so 
very appropriate to the object. This art of the glass painter 
is therefore not a mystery nor a lost secret. 
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Note 1.-H.384.There woy be cited os reworkable awond those f 
Focsimites , the panets of the restorations in S. Chapelle, ine 
tO MMe LUSSon ond Steinheil, those of the windows of the 12 th 
senturyin the obbey of S. Denis, due to y. Gerente, the restor- 
ations of the stained Sloss of Bourges ond Of Mons node by ye 
Sof fetter. 

What has been forsotten for several centuries is the only &t 
trae means appropriates for painting on glass, a means indicated 
by observation of the effects of light and of optics: means pe r- 
peffectly understood and applied by the slass painters of the 
42 th and 13 th centuries, neglected from the 15 th and disda- 
ined since, as we have already stated, in spite of those unch- 
anseable Laws imposed by light and by optics. To desire to re- 
produce what is called a picture, i.e., a painting in which 
one seeks to render the effects of linear perspective and of 
aerial perspective, of light and shadow with all their transi- 
tions, on 2 panel of translacent glass, is an undertaking as r 
rash as to pretend to render the effects of human voices with 
stringed instruments. A different procedure, other conditions, 
another branch of art. There is almost as great a difference 
from the picture, opaque painting, seeking to produce the ill- 
usion, aad painting on glass, as between the same opaque pict- 
ure and a relief. The relief may be painted, yet it can never 
produce the effect of an opaque picture on a wall or & canvas; 
this illuminated relief will only be an assemblage of figures 
on & Single plane. In an opajue pictare, a painting, the radis- 
tion of colorsis absolutely subject to the painter, who by hal? 
tints, shadows varying in intensitysand value accordins to the 
olanes, ¢an diminish or increase it at his will. The radiation 
of translucent colors in stained glass cannot be modified by 
the artist; all his talent consists in profiting by it accord- 
ing to a harmonci principle in a single plane, like a rug, but 
not according to an effect of arerial perspective. Whatever one 
does, stained glass never represents and Cannot represent more 
than a plane surface, it even has its real qualities only on 
that condition: every attempt made to present several planes to 
the eye destroys the harmony of color without producing the i 
illasion in the observer; while an opaque painting has and mast 
have the effect of causing the eye to penetrate into a series of 
planes, of presenting a succession of solids. If there be but 
one figure in 4a painting and that figure be placed on a S1id 
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background, the painter assumes to give the fisurs the appeara- 
ance of a body with thickness. If the painter does not attain 
this result in his first attempts, it is no lers certain that 
this is the aim to which he tends, just as mach in Greek anti_ 
guity as in modern times. To transpose this quality of opaqge 
painting into the art of translucent painting is then a false 
idea. Translucent painting can only propose as its aim, that 
‘the design may be based as strongly as possible on a harmony of 
colors, and the result be satisfactorg as such. To desire to 
introduce qualities suited to opaque painting into translucent 
painting is te lose the precious qualities of translucent pain- 
ting mitaout possible compensation. This is not here a question 
of routine or of blind love for an art, that one desires to m 
maintain in its archaism, as sometimes pretended; it is one of 
those absolute questions, because (we cdnnot repeat too fream - 
ntly) they are solved by physical laws, in which we can change 
nothing. You can never sins to a suitar like Rabini, and if 
some persons take pleasure in hearias the overture of Villian 
fell played on the flageolet, that would not be to the taste of 
musical amateurs. ! | 

We believe this discussion to be in place here, because ae 
have heard many times repeated:- “What if the stained slass 
of the 12 ta and 13 th centuries is beautiful, this is no reas- 
on for reproducing eternally the best types that they have 1 
left us: 1t is necessary to take into account the progress m 
made in the domain of the arts; these archaic figures are no 
longer to our taste, etc.” certaiuly it is not at all necess- 
ary to copy forever those types of the fine epoch of painting 
on glass, in brief making imitations; but what should not be 
lost from view are the procedures of art, so skilfully applied 
then to painting: what is necessary to avoid (because it is n 
not an advance bat indeed a decadence) is that transposition 
of ons form of art into another opposed to it. With more per- 
sigtence than good faith, men often affect to rank us amon¢g ¢ 
the fanatics of the past, because we say:- “Profit by what is 
done: do better if you can, bat do not ignore the route already 
traversed, the results already obtained in the domain of the 
arts. Now what you frequently sive us as an inspiration foll — 
of promise, is only a forgetting of long and useful labors, am 
incohsrent assemblage of badly understood forms, or procedures 
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wrongly applied.” 

_ The stained glass of the 12 th century, like that of the 13 
th, is held in place by leads, that enclose each piece of sSlass 
and fora the panels; strips or points keep these oaaels in te- 
ir places, and prevent them from bending under their own weig- 
ht. Thése panels are set in iron frames (see Art. Armature). 

Tt is clear that these panels cannot exceed certain dimensi- 
ons, Since thew must resist the pressure of the wind. The seti- 
ias in leads leaves an elasticity very necessary for the pres- 
ervation of these panels. The glazier must take into accoant 
these material slements of the work. These conditions are no 
less imperative than those imposed by light and. optics. They a 
are conditions of stability, of durability, and which thereby 
mast influence the conception of the artist and be utilized bw 
him, if he is skilful. The iron frames outline the great ornan- 
ental divisions and give the scale of the object, a matter more 
useful than generally thought. The leads accent the design and 
separate the colors by a strong line, a condition necessary f 
for the harmonious effect of the translucent tones. There re- 
mains the internal modeling. That is where the glass painters 
of the 12? th century in particular have shown their profound 


observatiou of the effects of translucent painting. Those ar- 


tists knew:-- 1, that the tones have only a relative value: 
2, that the radiation (halation) of certain translucent col- 
ors ig such, that it changes or modifies even the quality of 
those colors: 3, that the modeling applied on the Slass in even 
the darkest parts must allow the local tons to appear, not th- 
rough a glaging but in pure spots: for a shador covering a col- 
ored glass sive; ata distance an opaque tone, that does not p 
participate in the color of the glass it covers, but in the r 
radiation of the adjacent colors, by reason of the radiating 
effect of those colors. Thus to make our explanation clear; a 
assume (Pig. 4 7) a disk A of red glass surrounded by blue gi- 
ass; if we have placed a shadow around this disk (itself trans- 
Lucent like a slightly opaque glaze), this shadow will partic- 
ipate, not in the local red tone of the glass, but in the blue 
radiation of the surrounding glass. This shadow will therefore 
take a false and dirty tone, a mixtere of brown and blue, that 
will cause the blue to appear hollow and without solidity, and 
the red tone discordant. On the contrary (Fis. 4 B), if we have 
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taken care to place that shadow on the disk, not flat but hatch- 
ed and leaving a red ring all around it, this ring and the int- 
ervals left in the hatching will give a red ground to the shad- 
ing, and the blue will retain its quality. The ring and the in- 
tervals of the hatching will assame sufficient value because of 
the contrast of the black lines, to contest the radiation of 
the blue tone and to leave to the shading of the disk its red 
ground. 

Let us see the application of this formula. Here (Pigs. 5) is 
a frasment of the beautiful stained glass of the cathedral of 
Chartres, which represents the tree of Jesse. This slass dat- 
es from the middle of the 12 th centary. ~ The ground is blue, 
that clear blue slightly tinged with sreen, that belongs to the 
manufactures of that epoch, and that recalls the color of cert- 
ain autumn skies, between the ornage band of the setting san 
and the purple near the zenith. The robe of the king is of a 
vinous red, a warm purple; the mantle emerald green, the pall- 
ium and crown are smoky yellow, the shoes and the surfaces of 
the sleeves are red. It i evident that the modeling painted 
on these vestments is only composed of a series of hatchings, 
allowing the local tone to pass between then, particularly near 
the borders; so that the radiation of the blue glass ground is 
acutralized by these spots of the local tones of the vestments 
passing through the crevices of the hatching. These observatio - 
as seem to partly contradict the demonstration accompanying 
Fis. 2, bat are merely a corollary of it. In Pigs. 2 we have 
seen that to neutralize the effect of the radiation of the 
blue tones on the red tones, we have diminished the area of 
these blue tones by opaque painting, a sort of perforated scre- 
en, that subjects their contoar to indented forms. Now at a dis- 
tance, when the translucent colors are very radiating, that p 
property of these colors is much reduced by the atd of the per- 
forated screens; but by the effect of that radiating property, 
the perforated screens appear diffused,; and the crevices left 
pare simply lose their relative coloring value. The contrary 
effect is produced for colors with feeble radiation, their col - 
or intensity increasing by reason of the small surface left p 
pure in the crevices of a sereen. For example (Fis. 6 7): take 
a blue glass A, whose radiating surface has been diminished by 
the opaque painting or screen B. At a distance this blue will 
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produce the effect indicated at 0. The farther it is distant, 
bhe scrsea painting is the more confused, but also the blue mill 
tend more to gray. Let a red glass be painted in the sane mam- 
er; the more distant it is, the more the screen paintings appears 
enlarged by losing a little of its opaque quality; if at a great 
distence,the red will only be seen in narrow lines as represet- 
ed at #; bat these lines will gain in intensity of color shat 
they lose in extent. We admit that the red Slass is streaked; 
if it were uniform, it would appear at 4 distance like wine or 
chestnut. According to this principle, eachitranslucent color 
must then receive the screen painting according to its radiat- 
ing property. The glass painters of the 12 th century prove by 
the works they have left us, that they had a perfect knowledge 
of these laws, and we confess for ourselves, that we know these 
only by careful study of those works. Whether they arrived at 
these results by prolonged empiricism or by wise observations 
coliected in the Orient, tha: is really of very little importa- 
nee to us; the fact is a reason for their methods. For all st- 
ained glass known, that of the 12 th century alone possesses 
this clear and assured harmony, that one cannot wearn of admir- 
ing; such a frank harmony, that at a great distance and without 
needing to examine the style of the designs, one of those stai- 
ned slass works is recognized in the midst of many others. 4 
Knowing then the more or less radiating properties of tolored 
Slass, the slass painters of the 12 th century have placed and 
painted this stained glass in accordance with these properties, 
and also with the influence these translucent colors exert on 
each other. 

Note 1.p.387. Western facade. This drawind 1s 4. &. 

Note 2.p.287. See Art. gorthedrore. 

Note 1-p-.390. Amon others, see the western stained Sasa w 
windous of Notre Bowe of Ghortvres, those of the sobey church S. 
penis, ekecuted under abbot Susger, some stoined aloss windows 
ef Mons, Vendome ond Angers. . 

For example, knowing that the clear blue recently mentioned 
possesses a radiating quality above all other colors, they em- 
ployed it in larse areas only in srounds: and to prevent ther 
radiation of those blus surfaces from injurtously affecting the 
adjacen tones (all radiating less in different degrees), they 
have charsed these with lines, hatchings, opaque details like 
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screens, so as to sive these tones a sreater intensity by virt- 
ue of the law explained in Pig. 6: but further (always by vir- 
tue of this law and that also explained in Fis. 4), they care- 
folly avoided making these tones dirty by solid shadows, even 
if translucent, and they have always allowed spots of the local 
tone to pierce through the network of the heaviest shadows. th 
These artists have also used pearly white glass as an indispen- 
sable aid for giving the colors their relative proportions. f 
fhas in the example given (Pigs. 5), the branches of the tree 
of Jese;!some leaves of the bouquets, are cut from white Slass: 
but these luminous parissare charged with painted details, that 
lessen the brilliancy and the hardness. 2 

Note 2.p.390. For the genero\ coloring of this stoined &loss., 
see Monographie de Notre Powe de Ghortres, vy Hh. J.B. Logsus. 
This stained Sloes Ls very forrthfully coprted by M. Pe. Durand. 
The ccoourccy of the drawind ond of the modeling could not be 
wore complete, but the coloring given by chromolithosgraphy can- 
wot render the effect of the relortions of translucent colors. 
Thus the wvlLues ore heavy ond Gork, the gSreens hord, etc. 

The blue sround surrounding the tree, the principal subject, 
and which occupies the entire middle of the window, is opposed 
by two wide borders, whose arrangement is given here (Fis. 7): 
for it is by the entirety as much as by the details, that this 
composition is commended. At A prevails the blue ground from 
which is visorcusly detached the tones of the personages and in 
light tae branches of the trse. At B are the prophets on a rai 
ground. Those prophets are chiefly clothed in blue and smoky 
yellow, and they hold white scrolls. This warm tonality (for 
the blue here is no longer the same as that of the sround, buat 
more intense or more green) gives a luminous transparency to % 
the blue ground of the centre. To connect these red grounds of 
the prophets, the artist has drapsd in a red mantle the Jesse 
lying at Of be reposes on a bed hans with white, that serves 
as a point of departure, a base for the tonality of the tree. 

A dark blue robe that covers the upper part of the body of Jes- 
se, this white and some yellow fringes, give incomparable bril- 
liaacy to the red of the mantle. The red semicirchés servins as 
backsSround for the prophets are enclosed by a blae band in the 
tons of the ground A, and by a whits border charged with deta- 
ils: then the spandrels G are on a ground of beautiful emerald 
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Sresn, warm and clear. Around is developed a border, splendid 
in composition and brilliancy, that he give in detail at one- 
sixth full size (Fig. 8). At A are the red srounds of the proph-_ 
ets; at B is the blue band that recalls the tone of the ground 
of the Jesse, then the wavy white stripe scratched in with a 
poin on a bistre tone applied on the glass; at O is the green 
ground of the spandrels. These are charged sith a blue sauare 
painted with bistrs, sxtremely delicate details being scratched 
in with a point, according to the method indicated bn Theophi- 
lus. These blue squares are intersected by ornaments of #ara. 
purpis, that are vivid on the green Sround. A white border, al- 
so covered with bistre and scratched, encloses the blue square. 
The red appears anew at R. A beaded yellow forms the inne line 
of the border: it is doubled by a blue strip F of the same tme 
as the ground of the Jesse. Red reappears at G, and the blue of 
the ground of the Jesse at L. For the interlacias beabed bands, 
this is done on white glass. The circles and lances: leaves are 
smoky yellow, the leaves are green and purple. the outer beaded 
strip.isaa doabtfal yellow. In this stained glass, there are 
only these tones of glass. 

1. pearly white: smoky #hite. 

2. Clear blue. 

3. Intense sreenish blue, and exceptionally indigo. 

A. fmerald green. 

‘5, Green approaching a turauoise tone. 

6. Warm purple. 

7. Rede 

8, Yellow; two tones. 

9. Flesh tones are light and smoky purples. 
+ According to what Theophilus said, it was easy for the master 
to indicate colors on his cartoon by letters, and to establish 
harmonicas relations with more certainty, than he could have da 
done in experimenting with a palette of tones. The blue tone of 
the principal subject dominated the entire tonality if the rest. 
It was necessary to allow the luminous splendor to sleam in this 
centre. This principle determined the red srounds of the proph- 
ets, the recall of the blue of the principal sround in the sem- 
icircular bands. To give value, both to the vigor of the redc 
coloring and to the radiating transparency of the blue, emerald 
Sreen groaads were placed in the spandrels. Then the blue sroand 
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was recalled , but giving it a solid value by addins that deli- 
cate ornamentation of the souares,. Pinally, the border summari - 
zes all the tones scattered in the principal subjects, but in 
small pieces; so that this border with a sdlid and Strons eff- 
ect still does not rival the broad arransement of the central 
parts. These white beaded interlacings,are a brilliant border 
for the principal paintings; a border connected to the subjects 
by the blue squares delicately lined and enclosed by white st- 
rips. 

If we now examine the details of this border (Pig. 8), we ob - 
serve that the purple, green and yellow leaves, detached from 
the blue ground |, are modsled according to the method indica- 
ted by Fis. 4, i.e., that this modeling always allows to be se 
Seen pure spots of glass between the hatchings, and notably om 
the borders of the ornament, so as to oppose the radiation of 
the blue ground, that further is visible Only in pieces relat— 
ively small. 

It is too easily believed that the old paintings on glass 
partly owed their harmony to the stains deposited by time on 
their surfaces; we have frequently heard glass painters even 
pretend, that this stained glass of the 15 th and 132 th cent- 
uries mast have produced a discordant effect when new. This 
Opinion might be sustained in regard to certain trade stained 
Slass, such as made in all ages, and especially in the 13 th 
century; it appears to as erroneous to apply it to the slass 
of the 12 th century, that we unfortunately still possess in 
too little quantity, and to the good slass of the 13 th. Bxam- 
ining Figs. 3, 5 and 8, it is easy to see that the painters pe r- 
fectly avoided discordant effects by the multiplicity and the 
arrangement of lines or hatchings composing the modeling. By 
lcaying the grounds clear, and selecting for these grounds fr- 
ank tones, but of a beautiful colorings quality and luminous, 
they took,cars to place on all the tones forming the composit- 
ion, figures and ornaments by & close modeling or delicate de- 
tails, that give to these tones the proper relative values. WV 
Men castomarily replace now this delicate work, so well arran- 
seq to make avail the quality of each tons, by an artificial s 
staining applied to as to allow to appear spots of pure tone, 
and thus sometimes harmony is cheaply obtained. But it must te 
confessed, that this procedure is barbarous, and permits the 
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Supposition that our giass painters have no very clear theory 
of the conditions of the harmony of stained glass. This is ne- 
arly as if to conceal the discord between instramentalists exe - 
cuting a symphony, 4 continuous bass is made to dominate from 
beginning to end, a sort of neutral roaring with some-rare in- 
tervals allowing the hearing of one or two bars without this 
monotone a companient. To execute a paintins, particularly if 
translucent, i.e., of unrivaled brilliancy, to stain it under 
pretext of harmonizing it, is an idea that might enter the heads 
of amateurs, passionately fond of the patina of art objects ra- 
ther than of those objects themselves, bat unable to come to 
the artist mind, that seeks by all sincere and profoundly sta- 
died means to render its conceptions. Tt is always evident that 
already in the 13 th centary, men placed certain slazes on pa- 
rts of the common slags; but these light glazes applied cold, 
and probably to the glass set in place, were expedients for ob- 
taining a seneral effect, and not a staining placed by chance 
on the panel. 

Note L.p.B9h. We have recognized whe! gkveuailenl of these art- 
Vivoiald stainings on stained SLae8e enclosed in plaster of paris 
Soon after their execution. 

The stained Slass from the 12 th century in the cathedrals of 
Chartres and of ywans, the abbey church of 3. penis, of Vendome 
and of Angers, could and may dispense with that patina, since 
(excepting the grounds, that we should not forget are made of 
glass of a quality incomparably harmonious) all the details of 
ornamentation and the figures are covered with the work of the 
brash. Thus for artistic glass painters, two distinct operati- 
ons were proper for obtaining the general harmony of stained 
Slass, when the cartoon was drawn: 1, the marking of the tones 
of the gla s on this cartoon; 2, the work of the prash on this 
glass, which completed the harmony by giving each tone the pro- 
per relative importance. 

The method adopted by the artists of the 12 th century for 
the first part of this work is given by Theophilus; it was by 
means of letters that the master andicated the colors on the 
cartoon. 

Now this method must approximate that which we are to indic- 
ate, based on examples of stained glass of that epoch. Assamin s © 
the five vowels to signify: -- 
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A = white. 
& = dark purple. 
I = light purple. Compound colors. 
O = emerald green. 
0 = bluish green turquoise. 
faé consonants signify: - 
B = blae. 
J = yellow. Simple colors. 4 
R = red. 


Note 1.9-395. The glass pointers employed several values of 
e@0ch tone, as we howe indicated avove. 1% was eosy to AVsting - 
Vsh gach volue by o sidnuz thus the B (olue) coulda ve B 4, ‘Bice 
Or BE 3, SO Vadicating clear, VWidnt, turquoise o\ue, the sapphire 
o\ue, WaVEO blue, ertc. 

Ne start from this primary law; that every Simple color domi- 
nating in a subject, for example forming the ground, it is nec- 
essary to employ with it a majority of compound colors¢ that if 
with this simple color of the sround other Simple colors are 
used, it is necessary, cither that these colors be in small p 
pieces, or be isolated by an important addition of white. Exam = 
ple; in Fig. 5 of the tree of Jesse of Chartres (first king) + 
the ground beins 8, the vowels aust dominate in the composition. 
Indeed the artist has used; mantle, 0; robe, I; branches, A: £ 
flowers, 8, U, I, O. The consonants appear only in small parts: 
crown, pallium, two lower leaves in the upper bouguets, central 
leaf in the lower bouquets, J; clast, raffles and shoes of the 
king, Re If we take the other kings above the first and the 
Virgin at the top, the law is the same, ieG, the Sround being 
the consonant B, the vowels compose the figures and ornaments. 
At the bdotton, Jesse is covered by an ample red mantls, for a 
reason in harmony indicated above, but this mantle is entirely 
surrounded by the letter A, i.e., by white. The same rule for 
the border; the ground of the bouquets is B, the bouquets are 
IT, 0; the central lancet and the round are J: but the central 
lancet is very thin and is connected with white, like the round. 
Yet the grounds of the prophets are R, and B enters stronsly 
into the vestments of these prophets, as well as J: but this is 
one of those procedures in harmony common in that epoch, and w 
ahich confirm the rule given above. First B or blue is employ- 
ed in most of the vestments, either greenish or an aqure Light: 
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ives which is no longer a simple color: J is either siraw or 
very smoky. There is here a special aero the harmonic princi- 
ple of the artist was this: to obtain *prilliant centre, clear 
and light, soft to the eye. To attain this result, it was essen- 
tial to have around this ceatral portion ea vigorous coloring, 
even a little hard, a sort of repelling dissonance. Hence the- 
se combinations of red and blue. But if @ne examines this beay- 
tifal stained glass, with what art of the colorist is this eff - 
ect obtained! In those blue vestments of the prophets run puro- 
le bands; then on the adjacent parts are azure blue and very 
luminous tones of emerald green: longs white scrolls and even 
ahite robes destroy what would have been too forced in the to- 
nes of these two borders of the prophets. The strength of the 
Sround of emerald sreen in the spandrels, separated from the 
red sround of the phophets by a strip of white and a strip of 
pure B, that is the B of the ground of the kings, adds also te 
the solid effect of the tonality, and this emerald green is a 
made refined and soft by the wide purple leaves, that intersect 
it, and which come from the lined blue gauarés (Pig. 3). 

fhe glass painters of the 12 th century sometimes employed 
green grounds, but only for accessory parts, ornaments, and to 
cause these grounds to participate in a system of borders in 
he style of that just described. Purtherl for the subjects du- 
ring the 12 th and 13 th centuries blue and red grounds are 
alone employed, i.e., simple and strong colors, and this is m- 
derstood. From the instant, when the Slass painters recognized 
that with a dominant color as a ground, there were no longer 
but exceptionally required colors of the samecorder, i.e., that 
with a consonant dominant color (to return to our theory), it 
was only necessary to use vowel colors, and vice versa, being 
forced to take for grounds the simple colors: for assuming that 
one had taken as sround a purple color (a compound eolor), for 
exanpis, the objects in that ground could only be blue, red and 
yellow (simple colors). That diminished the resources of the pa- 
lette of the Slass painter to three colors and shite for all 
vestments, nudes and ornaments of the subject, which presented 
&@ monotonous and restricted harmony. In adopting blue and red 
grounds, particularly blue, the glass painter had for coloring 
the subjects and ornaments, two greens, two purples, linen Sray 
blue and turquoise blue, i.e, six colors, without counting a#h- 
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white and the broken whites. Besides, with the blue ground ami 
by means of the same artifices, he could still employ red ana 
yellow, and with the red ground, blue and yellow. Phere is aga - 
in another consideration: blue and red alone as sround tones 
may pass without paintings, without appearing hollow. Yellow is 
too absorbent, not by its radiation, since it has none, bat by 
its brightness; as for mixed and broken tones, if they are not 
charged with painting, i.e., modeled, they do not sustain then- 
selves: the eye, so to speak, passes through and seeks someth- 
ing beyond them. Blue and translucent red alone without paint- 
ing or modeling, present to the eye a solid and intense color- 
ed surface, at which it stops. 

We have seen (Pigs. 2 and 6), that the painters reduce the 
radiation of the blue by placing on the blue a screen painting, 
that diminishes the area, and changes ite tonality for the ben- 
efit of adjacent less radiating colors. But as for the grounds 
of subjects in the 12 th and 13 th centuries, it #as very rare 
for blue grounds te be charged with a screen painting: thas to 
oppose the radiation of these blue grounds, the slass painters 
took care to place many strips, white details or very lisht 
greenish blue, in the subjects placed on those srounds. Indeed 
light grayish blue, which has a radiation equal to sapphire b 
blac, retains all its value beside this sapphire blue: it is 
the same or nearly so for cestain pale purples and lilacs, and 
certain slaucous Sreens. Thus these tones are very frequently 
employed in the subjects or ornaments dstachsd from a frankly 
blue sround. To prevent the blae grounds from radiating beyoni 
their perimeter, the artists of the 12 th and 12 th centuries 
eaployed a means, that never failed in its effect. They placed 
around this ground a red strip and then a white strip. Here is 
the result produced then: the presence of the white strip prev - 
ents the red from becoming violet by the radiation of the blue. 
fake a subject A on a blue ground (Fig. 9)- if this blue sround 
is enclosed by a red strip B, and that by a white Strip C, the 
radiation of the blue has no effect on the red strip and does ~ 
not make it violet; this red retains its purity and much enhan- 
ces the delicacy of the blue tone. The effect of the white st- 
vip will be still better if thi strip i's pearled as indicated 
at P, because the white being reduced to repeated touches assu- 
mes more firmness. But if one does the contrary, i.¢., places 
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the white strip at B inside and the red strip at o outside, t 
the white will be slightly blued by the vicinity of the blue, 
and it will no longer present for the red a contrast to accent 
its brightness; therefore the red sill be tarnished by the rai- 
iation of the blue passing across the shite. 

By an experiment sasily made by every One, it is easy to take 
this effect into account. Bf the red strip be placed between 
two white strips (especially if pearled), it retains its value 
aad onc obtains a harmony of extreme delicacy: for then between 
the red, that loses nothing of its quality, and the blue is ia- 
terposed a pearled Strip, that forms a most happy transition 
between the red and she blue. Indeed, the placing of red and b 
Slue is dangerous, it is a real discord, and it was employed w 
#itk much skill by the Slass painters of the 12 th and 13 th 
centuries. If by the outer position of #hite the red retains i 
its quality and is no longer subject to radiation from the blue, 
tae harmony is hard; if the white is wanting, the red is tinged 
with violet and assames a false quality: the interposition of a 
greenish or yellowish white between the red and the blue (onc 
condition of having white also outside of red) produces the 
most nappy effect. The painters that executed the beautiful g 
glass windows of Chartres, Bourges, ete., frequently employed 
this means of settings blue grounds. 

After having studied oar most beautifal French stained glass, 
it can be established that from the point of view of harmony of 
tones, the first condition for an artist glass painter is to 
know how to regulate the blues. Blue is the light in the slass, 
and the light has value only by contrasts. But it is likewise 
this luminous color, shich sives a value to all tones. Compose 
stained glass into which blue does not enter, and you will only 
have a duce or crude surface, that the eye will seek to avoid: 
scatter some blue touches in the midst of all these tones, am 
you will at once have piquaat effects, if not a wisely concei- 
ved harmony. Thus the composition with blue slass stronsly oc- 
upied the glass painters of the 12 th and 13 th centuries. If 
there be only one red, two yellows, two or three purples and two 
or three greens at most, there are infinite hues of blue, from 
the light linen Sray blue to the dart violet blue, and from the 
glaucous and turquoise blue to the slightly greenish sapphire 
blue; near these blues are placed with a very refined observa- 
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observation of the effects that they should produce on the oth- 
er tones, and that the other tones should produce on them. For 
example, very happy harmonies are produced with Slaucous blue 
tones and reds (the red as a ground, it is well understood), # 
with the same blues and indaso blues,and with emerald Sreens.’ 
The association of the green and blue, so dangerous, sivas to 
these artist colorists tonalities of extraordinary refinement, 
examples of which can be found only in certain Persian snamels 
and in the flowers of our fields, Everyone has cast his eyes 
on the soft harmony of the flax,flower on the green. But just 
as mature has always placed greens suited to each edlorins of 
the flower, these artists have done similarly, perhaps inspired 
by those models. Always in the great glass windows or those w# 
with legendary subjects in the 1B, th and 13 th centuries, the 
eye is never shocked by those blemishes, that appear in the 
stained glass of later epochs. The harmony is never deranged 
oy a touch badly placed: all is connected and joined together, 
as in the beautiful rugs of the Orient. 

Evidently for each composition, each stained glass window, a 
tonality is adopted by the composer’? one can almost say that 
there are stained glass works in & minor or major tone. That 
is apparent in edifices in which exists a great number of these 
glass windows, like the cathedrals of Sens, Bourges, Mans, Gh- 
artres, Tours, Troyes and Auxerre. | 

Still this old Slass never assumes rasset colors, covered by 
an amber slaze sometimes Siven to certain slass of the 16 th 
century, that our modern slaiss painters taks as a warm color-— 
ing, bat which has the great inconvenience of lacking light, a 
and of siving a false tone to interiors, withoat air and with- 
out depth; so much so that in an interior affected by this col- 
oring like that of a lamp,it appears as if one chokes, and as 
if all objects approach the eye. 

Partly to the judicious use of blue in their glass, the art- 
ists of the 12 th and 13 th centuries owe the siving to Slazed 
interiors a depth aud a pearly atmosphere, which makes them a 
appear higher and longer than they altually are. Blue is then 
the base of the coloring of the glass; but it is likewise a dan- 
Ser into whice the artists of the 13 th century have sometimes 
fallen by giving some of their Slass a disagreeable violet to- 
nality, or ancexcessively cold tonality, that affects the sense 
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of sight just as an acid affects the palate. 4 

Note? 1469-399. Among these é\oss windous of a tonality tinged 
with violet, we wi\\ cite one of those of S. ghapelle of Paris, 
(south side of the sonctuary}, ond omons those of ON excessively 
COLG Tonality, the north rose window of Notre Dowe of Paris. 

Tn the glass windows of the 12 th centary, the borders assume 
much importance, as way be recognized by the example just given 
(Figs. 7, 8); as for the grounds between the subjects, they are 
reduced aS mach as possible, and are composed of ornaments rat h- 
er than spots or small squares, as practised in the 13 th cent - 
ary. At that epoch when legendary glassy#as very common, i.e, 
composed of small subjects comprised in the same window and ph a= 
ced on a sort of uniform tapestry pattern, they assumed to sive 
to this tapestry pattern, on which they placed the panels with 
subjects, a tone that could not rival the colors composins timse 
subjects. For these lesendery subjects, red was scarcely suita- 
ble. Its intensity absorbed the details distributed in these 
subjects; it made the use of purples very difficult, if not in- 
possible, and allied itself badly with yellow: so that to color 
on red grounds the clothing of persons, the painters were red- 
uced to tints of blue, to certain greens and white. They there - 
fore adopted with very rare exceptions blue grounds for the le- 
Sendary subjects, which permitted the use of all the mixed to-— 
nes, and evey yellow and red, when placed with skill. As for t 
the tapestry pattern on which the subjects were placed, it wag 
then necessary to find a colorins relatively neutral, which 
would allow the medallions to gleam. Desiring to attain that 
effect, the colorins could only seek a relatively dull tonal- 
ity, but at the same time velvety and full. Red and blue were 
the colors which best fulfilled the purpose by their nixture, 
but by avoiding tones tinged with violet, which destroy all har- 
mony. Here are then some of these grounds from the beginning of 
the 13 th century, chosen from those most successful (Fis. 10).1 
Phe first at A, presents an eaual alternation of red and blue 
glass, i.e., the sauares r are red and the souares b are blue, 
The glass painter has left in contact the pure reds and pare b 
blues, separated only by the leads: thus he has obtained a ra- 
diation of the blue on the red and a violet tinge, but he has” 
painted at the middle of each sjuare a screen ornament with 
black strons enoush to stop this radiation, so that the red + 
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touches seen in the interior of the screens remain very frankly 
red, and the radiation nf the blue is lessened. At a distance 
the violet tinge of the borders is made neutral and dull by the 
vivid brightness of the red glass reduced by the painted Screens, 
and by theifreshaess of the blae tones likenise reduced. Thus 
the general effect is this: a neutral tone, purplish, tending 
to blue and to red, on which sparkle the very pure red and blue 
touches. Since this neutral purplish tone is only the product 
of the two colors placed beside each other sith the pare bril- 
liancy found at certain points, there results a eeneral tone, 
harmonious and velvety (although a little dark) sith a sood ef- 
fect. The second example at B presents blue squares separated — 
by red bands. The reds are left pare, while the blue squares 


ate covered by a Sray screen, that mach’ redaces their radiati- 
“One Dae to this painting, the blue itself takes a dall tone, a 


and the red bands alone retain a brightness somewhat purplish 
at the the edges by the vicinity of the blue strips left aions 
the leads. The border of the first example A is composed of f 


flowers blue at the top and alternately white or yellow below, 
detached from a red ground. Note that the red is purée, and that 


the blue, white or yellow are covered by ornaments. The strips < 
a are white and b are blue. The border of the second example p 
presents alternating white and yellow lozenges separated by b 
blue disks on a red sround: the strips are the same as above. 
By the preSence of white and yellow, the red in the borders is 
entirely relieved from the radiation of the blue, which is also 
reduced by the painted screen. These borders thus arsume a very 
vivid briitiancy, that further dulis the grounds and relegates 
then to the second plane of the seneral harmony. 

Note 1-p-400. Prom the Legendary aloss windows of the Opsriaor 
choper of Notre Dawe of Semur. 

Let us also present two other examples of these grounds (Pis. 
11), in which ahite and yellow occur. Ia the first example At 
the painted stales are blue, their beginning is yellow and th- 
gir enclasure is red: the “hi is restricted only by a Simple 
ling. As for the blue, the éray screen lessens its radiation, 
yet not enough to prevent a purple tinge for the red. But the 
straw yellow touches near the junctions of the red borders 
restore to them their brilliancy near these joiaings. The ef- 
fect is gingularly harmonious and wara. 
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Ta the second example 8 the scales are likewise blue, the 
caclosares red, and the little fhoriated disks are Sreenish 
ahite; the blues are always painted, and there are shite spots 
with this painting, tha leisen the radiation of the blae. 

One will note that the principles of coloring siven above are 
followed wita perfect tact ix these grounds, The gray paintings 
on the blues always leaves an edge of pure blue near the leads, 
so as to profit by sufficient radiation to soften the edse of 
the feds But so that this red at a distance may not appear too 
purplish by the blue, 6ither the red is occupied by a black de - 
sign, as in g@xample A (Fig. 10) or the white and the straw yel- 
low oppose the radiation of the blue as in Pig. 11. 

But if in the composition of slars windows, as in all branch- 
es of the architecture of the middie ases, there are principle s 
from which the artists never sander, when it comes to applying 
these principles, they make proof of Sreat liberty and an unu- 
sual fertility. These grounds between legendary subjects, the- 
se tapestry patterns, are not composed alone of these spots, 
small squares and scales, but also of scrolls and interlacings, 
arranged in design and color so as to allow the sabjects to be 
clearly detached. Here (Fig. 12) is an example of these kinds 
of Srounds. The blue serves as a ground for the subjects, red 
for the tapestry, the medallions A are yellow softened by Spray 
hatching, surrounded by a pearled white strip likewise redaced 
by gray lines. As for the scrolls, they are composed of sreen- 
ish white glass, blue (ashy blue), greenish blues, with bluish 
ahite, yellow, intense blue and emerald Sreen, the three last 
tints in small quantity. These blues of different tones radia- 
te sufficiently in spite of the paintings covering them, to mak e 
the red a little violet at the edges, shich gives to this tap- 
estry the velvety brightness necessary, shile remaining brill- 
iant. The subjects are surrounded by a red strip edged by two 
ahite pearled strips. The pearled strip separating the border 
from the tapestry is pale green, the border has a blue ground, 
the leaves being alternately white and dark purple. the enclas - 
ing band is shite by custom. Here the border is in a cold ton- 
ality, pearled, and it enhances the tapestries on red ground. 
The subjects ares also generally kept in a cold and pearly tona 1 - 
ity, so that they are detached by the delicacy of their color- 
ing from the strong ground of the tapestry, that serves then 
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as a Sround; and this delicacy of coloring of the subjects is 
recalled by the border. The yellow nediallions serve to conn- 
ect the powerful coloring of the tapestry and the refined br- 
illiancy of the sabjects and borders, 

Note 1.p-403. From the windows of the north transept of the 
church of Kotre Dome of Dijon. (About 1230). 

We would abridge these infinite details of the art of the 
slass painter, but it is difficult to be more brief, if one 
assumes to make a review leadias to a practical result. We are 
sufficiently led to believe, that in questions of colorins, i 
instinct plays the principal part; it may be useful to make 
known that observation and the knowledge of certain laws are 
no less essential to the artist, so much so that this knoal- 
edge has never been a hindrance to those, who being naturally 
endowed with the qualities of 2 colorist, are called te decor- 
ate edifices. 

Before cartyins farther the study of the transformations of 
the procedures of the colorings of stained glass, it appears 
necessary to return to the so essential parts of the composit— 
ion and the desisn of the cartoons. 

The little that we have said on this topic however suffices, 
ne believes, to emphasize an important point, viz:-- that the 
procedures of the composition and the design of stained Slass 
differ from the procedures of the compositiin and the desisn 
of opaque painting. The art of the slass painter substantially 
varies from the art of the painter, Light passins through color- 
ed surfaces, in regard to the relations of these colors to each | 
other, has an effect different from that exertsd on opaque sur- 
faces; light transmitted throush a design likewise modifies its 
outlines, causes what it does not produce, if it directly stri- 
kes on 8 painted surface. Bor example, assumes two inscriptions 
identical in dimensions and forn, ons inlaid in white on a bl - 
ack screen, the other drawn in black on white or very lisht b 
blue slass. If daylight passes through these two inscriptions 
placed side by side, the distance at which one can still read 
the inscription in white on a black sround will no longer psm- 
it the reading of the inscription in black on 4 light ground. 
The difference will be such, that if the inscription in black 
is read at 32.3 ft. (as the extreme limit of distance), the 
ahite inscription on a black ground can ‘still be read at 4042 f%. 
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If one recedes more, the black inscription aiil entirely disa- 
ppear, and the white inscription will show a white Slimmer on 
the black ground, but will not entirely vayish while the object 
from which it is detached will be visible. That is the effect 
of the radiation of lisht, whose effects have already been ind - 
icated, when it. is transmitted through colored surfaces. In r 
regard to the design, let us retura for a moment to these effects. 

The radiation of lisht passins through shite Slags on which 
is placed a screen, causes the parts not covered by the screen 
to appear larger thay they really are, this beiug at the expen- 
se of the borders of the opening. passiug through a blue glass, 
the radiation of the light makes the edges of the screen #ndis-— 
tinct and tinges bluish a zone of the enclosing opaque sarface. 
Passing through a veined red, the radiation is manifested by 
very vivid sparkles, but without coloring the opaque borders 
in a diffused manner’? if this red slass bevof oniform and in- 
tense tons, the actual tint simost entirely disappears at a d 
ee and seems to be a spot of livid brown. Passins throash 
a yellow Slass, the radiation detaches very distinctly the ed- 
ei of the openins without streaks, does not change its dimen- 
Sions to the eye, bat the yellow tint appears darker at the : 
centre than at the edges. Accordins as the green and purple 
tones approach blue, yellow or red, the opening left in the 
screen aill participate more or less in these qualities. 

Fis. 13 dives an idea of this phenomenon. The square C is 
the actual opening left at the middle of the screen. The abite 
and the three colors sill produce in this opsning at a certa- 
in distance the appearances, that #¢ present hare. These asp- 
ects then have an influence on the disisn, that must be taken 
into account, and with which the artist glass painters of the 
12 th and 13 th centuries were sreatli; occupied. So they emp- 
loyed white and yeliow to outline clearly the principal forms 
of the glass, notably to place around the slass a margin 3/4or 
1 1/8 ins. wide, that detaches it from the panels or tracery 
of masonry: thus they proceeded around panels of legendary 61- 
ass. If they paint the lines and shadows of the design on blue, 
they take care to make them wider and Stronger than if red, a 
and especially than if on yellow or white. Besides, they abili - 
zed the influences of tones on each other to neutralize too i) 
powerful effects of radiation. On the white strips they paint 
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pearls, or a straisht or wavy black line. for the clothing of 
figures, they avoid employing the qualities of the clear blue 
of the grounds, that by its radiation would cause to disappear 
the lines placed thereon: they use grayish, tarauoise or sree - 
ish blue. The more or less firmness to Sive to painted hatchin gs 
producing shadows, is n0t indicated on the cartoon, if as ve 
have explained above, the master has the glass cut on a line 
before the indication of these hatchings, the glass beins cut 
and assembled on the painting frame and exposed to daylisht, 
the painter increases or reduces the modeling according to the 
more or less radiating quality of each piese. 

Tae influence of the tones on the design being thus recogni- 
zed, we are soins to examine how the masters proceeded to comp - 
ose, trace and model the figures and the ornaments of stained — 
Slass works. 

In their compositions, they avoided as much as possible grou- 
ps of persons or of parts of ornament, so as to allow the srou- 
nd to be divined throughout the entire extent of a motive. In 
that the composition of the slass differs from that of opaaus 
painting. Just as it is proper in the latter to group the per- 
sons in a scene so as to detach them most frequently from each 
other, it is just as necessary in stained slass to ssparate t 
the personases by causins the<sroand to appear frequently aro- 
and eachvone of them. At a distance because of the vivid trans- 
lucent tones, if the persons are grouped in a sufficiently gr- 
eat number, it becomes difficalt for the eyes to comprehend then 
separately. The absence of all linear or aerial perspective, 
the impossibility of reducins tenes without making them opaquel 
ahich makes a spot and produces confusion, unless one finds the 
Stound at least by openings, that outline the contour of each 
fisure. The same for the ornanents: not only shold the leads 
outline them distinctly, but also the ground tons. The slass 
painters af the 12 th and 13 th centuries rarely failed in this 
slementary rule. 

By an analogous reason, the movements and gestures of persons 
are strongly accented and exassgerated, the forms of the ornan-— 
sats being very vigorously drawn. The translacency of the tones 
tends to soften the outlines and confuse them: it is then nece s- 
sary to guard against that result by very firm, exadgerated and 
detached drawing; it is frequently necessary to increase the 
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Vigorous line of the lead by a black edging: and to avoid heav- 
iness, to leave between this black strip and the lead a strip 
of the pure local tons, as we have seen practised in the exalp - 
les from the 12 th century. (Pigs. 5, 3). 

The procedure of design adopted in the 12 th century, still 
impressed by the traditions of the Sreco-Byzantine School, was 
then so well suited for paintins on Slass, bat could not bec 
continued in France in an epoch, when the lay schools were de- 
weloped, which tended toward naturalism in painting as in seul - 
pture. 

The slass painters of the 12 th century, like the Greco-Byz n- 
tines in their paintings, always sought o cause the nade to ap — 
pear in spite of the draperies coverias it: the most ample ole - 
thing appeared in these yorks as if Slued on the projecting 
parts of the body, and was developed ou side the human form as 
if moved by the wind. One feels in that manner of translatins 
nature an antique tradition, a recollection of the importance 
siven by the Greeks to the nude in their works of art. Chris+- 
ian ideas no longer allowed the representation of the nude: it 
wae covered by fabrics, buh so as to canse to be aundersteod, 
that men did not entirely forget shat had been the Slory of 
antique Grecian art. The artist slass painters, like the Scalp - 
tors of the 13 th century, studied natare as presented to their 
eyes, and had no reason to retain the hisratism so dear to the 
Byzantines. From the beginning of the century, men recosnized 
in paintings on slass the influence of the study of nature by 
the manner in which were treated the draperies, in the featu- 
res of the heads, the correct expression of poss. These modif- 
ications brought into the art of the glass painter by the lay. 
school have such a valus, that we believe it necessary to ins- 
ist on it by examples. Fis. 3 shows a fragment of stained Slass 
of the first half of the 12 th century entirely impressed by 
the Greco-Byzantine procedure. Pig. 5 already shows progress, 
made, a tendency + toward observation of nature, in the manner 
in which the draperies are drawn. Now this king of Judah repre s- 
ented by Pig. 5 cannot have been painted before 1145, Since it 
belongs to the part of the cathedral of Chartres that dates 
from 1140. Here now (Fis. 14) is one panel of stained slass from 
the cathedral of Bourges, replaced in the stained Slass of ths — 
13 th century, bat which evidently came from the church built 
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2783 
during the second half of the 12 th century. The design of t 
this panel, that represents the t#o apostles Peter and Paul, 
still affects to sabject the folds of the draperies to the nude; 
yet there are in the poses, sestures and the fabrication of the 
draperies, a tendency to free themselves from Greco-Byzantine 
archaism. That tendency toward the study of nature by abandoni ng 
the Greek traditions, is marked in a definite manner in the f 
figures of angels, which accompany the representation of the 
Holy Virgin of the stained Slass of the cathedral of Chartres, 
called “Our Lady of the beautiful stained glass.” This stained 
Slass shows us the figure of the seated Virgin, belonging tot 
the schcol of the 12 th century. But this subject has been en- 
closed by borders and angels, that date from a restoration made 
durins the first years of the 13 th century. 

Note 1.p-407. 1% Ls known. thot ot the cothearot of Bourges 
there stvw\\ exist iwportont froguents of soulptures belonging 
to the 12 th century. (Korth and south porckes). 

Attempts toward naturalism are evident in these restorations 
or additions. Ne take from that stained slass one panel (Pig. 
15), representing one of the angels that hold the torches at t 
the feet of the Vorgin, entirely permeated by the archaic style 
of the 12 th century. 2 The folds of the vestmuent of this angel 
are no longer treadte in accordance with the hieratic tradition 
of the Byzantine school; there is no longer the affectation of 
causeng the appearance of the nude in spite of the natural move- 
ment of the draperies. The artist has farther endeavored to al—. 
low the ground to appear, in order te show clearly ihe outline 
of the figure. The legs, arms and wings are detached as mach 
as possible. 

Note 2ePe 407. See the whoke of thins stoined Sloss window in 
Wonosrophie de Vo cothedrole de Ghortres, published under the 
direction of W-iboesus. (Drowing by M. Powl Durand). 

With the style of the design, the mode of execution likewise 
changed, 

Tn the stained glass of the 12 th century, the oldest half 
tints are used; and this essential part of the modeling of the 
Slass merits attentive examination, since it has been the sub- 
ject of discussions more extended than conclusive. Theophilus 
clearly indicates the procedure employed for laying the half 
tints. He says:-- “When you have placed the principal shadows 
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279 a 
on the draperies of that kind and they are dried, all that ren- “- 
ains of the glass will be covered by a Light tint, not as dens e 
aS the second shadow, nor as light as the third oné, but which 
is a medium between the two. That being dry, with the handle of 
the brush you will make at each side of the shadows first laid 
fine lines (scratches) , so that there remain delicate and clear 
liness between the first shadows and the second tint.” Theophil us 
thus allows three operations for the modeling: a first consists 
in laying with the brush the first or rather the principal sha d- 
ows; a second consists in passins over a lisht half tint as a 
glazing; then a third consisting in placins a rather intense 
half tint beside the shadows, taking out the lishts so as to 
leave delicate lines between this half tint and the Shadow, t 
thas to obtain the Sreat lights. Here the procedure is brielfy 
indicated: by examining the stained glass of the 12 th century, 
let us seé how this result was obtained. On this Slass is ind- 
eddd noted a orimary work of shadows made by natchingr, not a 
absolutely opaque, very delicate and transparent at their bes- 
inning very full at points where the shadow assumes importance, 
but still transpareats After this primaryswork, the slass is 
subjected to a first fixing, which Theophilus does not mention, 
but which is perfectly indicated by the old Slass. This primary | 
shadow being thus vitrified, cannot be changed by the addition 
of a second tint. The painter they laid this second tint, that 
made the strong half tint, aad he took care to limit its extent 
and draw its outline by scratching the glass with the handle of | 
his brash, particularly between this strong half tin and the 
Shadow. He did not have to fear removing that already vitrifi- 
ed, which facilitated the execution of this delicate work, Did 
he place the lightest half tint before the more intense one? 
That is probable, for nothing prevented his doing so: but what 
is important, and of which Theophilus says not a word, is that 
over the burned principal shadog, dark but transparent, the pa - 
inter laid opaque tints, the brash being charged with thick Go = 
lor, to obtain an increased shadow without translucency. The 
glass was placed in the furnace again, and the half tints as a 
well as the strong lines were vitrified. 1 the latter are pasty 
4ith a projection very sensible to the touch; in brief are per- 
fectly @¢kear without cracks or fusing with the first shadow. 7 
Thus were modeled the beautiful Slass windows of the 12 th eent- 
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280 | 
century, of Notre Dame of Chartres, of the abbey church of 3. 
Denis, of the (old) cathedral of Bourges. Let us take a bit of 
stained glass of the 12 th century (Fig. 16), that we reproda- 
ce at full sixe. With the brown color, dark but still translu- 
cent, the painter has traced the principal folds of that sleeve, 
then the piece was placed in the furnace. This first preparat- 
ion beins vitrified, he laid the half tints, while takings out 
the lights with a point, and the thick pasty opaque lines on t 
the vitrified shadows. On the Lower part of the elbow the pain- 
ter has laid a half tint by hatchings placed on the evidently 
vitrified primary shadow, for otherwise the delocate lines of 
that first shadow would have been wetted and mixed by the lig- 
uid holding the half tint in suspension. It is evident that as 
Theophilus indicates, clear strips have sometimes been removed 
between the aaif tint and the shadow to recover the local tone, 
as stated above. The placing of the half tints on the stained 
glass of the 12 th century thus had great importance; ih requ- 
ired two firings and by so much increased the cost of these # 
works. Hence from the besinning of the 13 th century, when the 
Sreater dimensions of windows gave to the artist glass paint- 
ers enormous sarfaces to cover, they sought processes both 
more rapid and less costly. The slass is burned in the fara- 
ace but once: the half tints are laid beside and on the shad- 
ows and mix with them a little, because the brush, however 
lightly hendled, carries off some of that shadow in laying 
this half tint. Further, they always use a point or the han- 
dle of the brush for clearing the outlines of the half tints 
and to obtain pure strips, but they can no longer have the 
clearness of those drawn on the slass ofthe 12 th century. 
Thus was modeled the afgel of the beautiful slass of Ohartr- 
es (Fig. 15). The detail A (Fig. 16) explains this procedure. 
later the half tint is laid flat, the shadow line beings dry, 
just as one would lay a water color by rapidly passing the 
brash slightly charged with the tent. The shadow hardly mixes 
with this light wash. These material means were modified asain 
toward the end of the 14 th and during the 15 th centuries, as 
#e shall soon see. 
Note 1.p.-408. Divers. Art. Sohed. BOOk T1, chap. 21. 
Note 1.p-410. Our wrhoss pointers thot have skilfully restored 

the stoined Sass of the 12 th century, porticulorly MM. Coffe- 
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Coffesier & h. Gevente, must hove proceeded in this wonner. Fr 
Fragments of this stained eloss in our possession prove veins 
ourned twice. 

There is no need of having seen many Greco-Byzantine paintings, 
either in manuscripts or in the monuments of the Bast to veri- 
fy the intémate relations, that exist between the procedures 
employed by the Greek artists and those of the West in the 12 
th century. There is the same archaic mode of tracing the folds, 
the same fabrication. One can easily establish the difference 
separating these procedures in painting from those adopted at 
the beginnings of the 13 th centary for stained slass. The style 
of design likewise suffers a complete transformation: the ten- 
dency toward the dramitic idea, toward expression, and the sta- 
dy of nature , appear in the art of the glass painter, when t 
this art is practised by the lay schocls. The pose loses its 
archaic charm, heads are ao longer drawn according to a conve - 
tional type, the clothings is that of the time and is faithfally 
rendered; the execution is more free, less severe, less refined 
and compact, it looks for effect. It denotes a profound exper- 
ience of the means prictised por obtaining the most complete 
result by the aid of the simplest means. The dramatic tendency 
is particularly narked amons the artists of the beginning of 
the 13 th century. The cathedral of Bourges, so rich in very 
beautiful stained glass of that spoch, is an insxhaustible mine, 
from that point of view. Several of these stained shass windows 
are executed with perfection, others evidently in haste, but 
from cartoons of skilful masters. fet us take one of these pa- 
assis (Fis. 17), that represents the children of Jacob bringing 
the bloody sarments of Joseph to their father. One indeed asain 
finds here some traces of the Byzantine method: the draperies 
still indicate the nade at several points. But the western nat- 
aralism, the dramatic intent, appear in this composition. The 
figure of Jacob notably neslonsger has anything archaic: it is 
entirely inspired by true feeling, the abservation of natare 
taken in the fact; no more reminiscences of antiquity. If ve 
examine the details of these last examples of stainsd slass, we 
shall again be more strongly convinced of the changes, that the 
art of the 13 th century brought into the art of the glass pain- 
ter as well as to the architecture itself. Fis. 123 is the head | 
of a woman from the middle of the 12 th centary. In this ex- 
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example, one cannot ignore the antique influence transmitted 
by Byzantine tradition. The resemblance of this fisure to cer- 
tain paintinss of the catacombs of Rome is striking. These are 
Sister arts. Fis. 19 is 4 tracing at full size of the head of 
S. Pauli from the panel (Pis. 14). These two examples show an 
execution sought to obtain an effect on account of the dista- 
nce of the observer, and the radiation from the lisht purple 
tawuy Slass. But when the Slass painters of the 1% th century 
desired to attain sreater perfection because tletglass #as seen 
near at hand, because those slass painters held to employ all 
the resources of their art, they aerived at results never sur-— 
passed until now; for without abandonias the principles of pa- 
inting ou colored glass and the broad style of drawing saited 
to this kind of painting, they obtained a refinement in model-— 
ing, that rivaled the most delicate works. ¥. 4. Gerente, whose 
choice collection is known to amateurs, possesses a head from 
Stained Slass of the 12 th century, that is a real masterpiece, 
He was willing indeed to entrust i to us, and we sive it here 
(Fig. 19 bis), a tracing made with the most extreme care, Tn 
this piece aay be verified perfectiynthé procedure of twice 
burning. The painter first laid the Stronser half tints like 
a light cameo, which indicated the masses of the modeling: + 
the pisce was then placed in the furnace: then it returned 
for the thick and pasty painting, to form the principal lines, 
the black shadowscof the haid and beard, and the very thin se- 
ratched lines were made with bhe point. The most delicate of 
those scratches nave scarcely the thickness of a hair. They a 
are visible on the eyebrows, the beard, aud even on the top of 
the head. It is certain that these thick and pasty shadows, 
very perceptible to the touch, were placed after a first burn- 
ing; for at some points this opaque enamel has sealed, and below 
it is perceived the primary half tint, that adheres to the slags, 
The lishtest balf tints must have bsen laid likewise after ths 
first burnings; for beings passed over that primary half tint at 
several points, they have not affected that primary tint. Purt- 
her, with the means of painting now in ase, we cannot obtain 
Similar results, than washed basal half tints, whose textures is 
not perceptible, even under a lens: owersrays of iron oxide ara 
always a little sandy, however well they may be ground. The éray 
placed on this head (Pig. 19 bis) is transparent, aarm with a 
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283 © a. 
bistre tone, and does not chill the local light pappte bigtre 
tone of the glass, as would be done by ths gray of the 123 th 
century, or that employed by our sla s painters. There is no 
need, we believe, to emphasize the grandeur of style of this 
painting, which at a distance of. 32.3 ft. retains all its en- 
ergy. One no longer sees a trace in this head, of the convent- 
ional forms of the Byzantine school. The mouth and eyes are 
drawa by &@ master with a wise observation of nature, no longer 
aith the procedures of recipes transmitted to us by the degen- 
erate Greek school. Thas we regard this sork as belonging to 
the end of the 12 th century, to the epoch shen art tended to 
free itself from hieraticisn, sithoat completely abandoning +¢ 
the perfect means of execution employed during the first half 
of that century. In this fisure as in that of S. Paul, the are 
tist seeks the personal expression (especially in the last, RF 
Fis. 19 bis) from the types consecrated by the Byzantines. Hos- 
ever, between this Fis. and that we sive (Pig, 20), which is 
traced from the nead of Jaeobiin the panel, Fig. 17) there is 
a0 entire revolation in the art. Here the expressicn reaches 
exagésration. This design is evidently conceived so as to pro- 
dace the effect sought with tae distance and the translucent — 
‘Lishts. FRis bold and powerful drawing, strongly true in its 
exaggeration, has nothing more of Byzantine art, and it recalls 
rather certain paintings on Greek vases of high antiguity. This 
is the moment of the climax of painting on Slass, the point of 
contact of tne last vestisss of the arts iaspired by the Rygan- 
tines and the tendencies toward naturalism. Already (Pigs. 21) | 
this head traced from the stained slass of the Ss. chapelle of 
Paris (about 1240) indicates the abandonment of the troe deco- 
rative style, and the next (Pig. 22) from the stained glass of 
the legend of 3. Thomas of the cathedral of Tours (about 1250), 1 
visibly inclines to the dramatic. It is evident that during this 
period comprised between 1190 and 1250, artists abandoned the 
accepted types, and soon also the decorative procedures inher- 
‘ent to painting on glass. They always proceed by lines, the ia 
isad se ting accenting the drawing of the Satlines, but touch s 
replace the broad modelins, that alone Sives solidity to these 
translucent forms. Sometimes even, as in the example in Fis. 22, 
ahen the glass was executed very rapidly, the half tint is sant- 
ins. To better appreciate the difference in execution bstween 
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the glass of the niddle of the 13 th and those of the 12 th ce n- 
turies, we sive (Fig. 22 bis, A) a head copied at two fifths 
full size from a fragment of about 1180, that is found in the 
northern rose window of thse cathedral of Paris, and that very 
probably belongs to the stained glass o the old transept com- 
menced under the episcopate of Maurice de Sully. hike the exap- 
ols in Fis. 22, this head belonged to stained glass placed at : 
&@ great height, consequently destined to be seen afar and fully 
detached against the sky. One sees how the procedures employed 
by the painters differ in these two examples. Seen near, the 
head A (Fig. 22 bis) has a brutality in execution, that exceeds 
all that one could dare in this kind. Yet this head, seen at a 
distance of 32.8 ft. is changed into the appearance B. The slags 
employed is a light purple bistre. This tone, whose radiation 
is fesble, with the opaque shadoas placed on it, produces a Si - 
nsular effect, that we leave to be explained by competent Sci- 
entists. These shadows a a distance change by saining on the 
narrow lights and lose in the vicinity of the broad lights, 
One can take into account this fact in tracing the head in Fis. 
22 bis from the original, and by laying that tracing on a slass 
of the tint here indicated, a: indeed M. Gerente desired to do 
in order to facilitate this study; place that fragment on a g 
Slass, takings care that i is detached on the middie part of 
the sky. At a distance of 13.1 or 15.4 ft. the leads have al- 
ready vanished and are mixed with the shadows; othésshadossben- 
thé side behind the face have affected the half tint, and the 
mouth is already modifieda At 32.8 ft. distant the appearance 
‘is exactly that given by the Fis. 8. Thas the lead outlining 
the maxillary bone, comprised betwsen the two broad lights of 
the cheek and the neck is reduced to a light line, while it 
assumes Sreat width under the chin, where the adjacent lights 
are narroa. Likewise the lead separatins the front hair gains 
on that and changes into a cast shados, this front lisht being 
narrow. A part of the light of the eyelids mingles with the sh 
shadow of the eyebrows, like the fugitive light extremity of ¢ 
the lower lip, all surrounded by shadow and mingles entirely 
aith the shadow. The half tints aid in producing these illas- 
ions, for if then are made to disappear, and one is limited to 
opague shadows, the effect is no longer the same: all the lis- 
hts encroach on tke Shadows, that are simply reduced in depth 
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and do not mingle. It is necessary, that in the vicinity of the 
shadow, the Slass be less translucent by the application of a 
half tint, so that the light radiatesowith less vividness, or 
that its radiation may illuminate the shadows without caasing 
any loss of their width. We do not know whether the studies 
recently made on light can give scientific explanations of th- 
ese phenomena, but experiments are for us demons rations to ah- 
ich everyone can have recourse. It is certain that these artis ts 
go scorned have acquired a long experience with these luminous 
properties of colored slass, and that in this respect as in abl 
others, they could demonstrate them to those, sho today appear 
to make so little of their works. Here is what comprises the © 
‘lost secrets of painting oncglass; lost because one does not 
take pains to analyze the means and procedures employed by ths 
old masters. 

Note 4006413. Tracing from o fragment belonging to Me. Oudinor. 

Note AepeAit. These tracings were furnished to us by M. Goff e- 
LLSVT. 

Note i1.p-Ai18. This Lost tracing is wade hotf ful\vd size. 

It is particularly in paintings on glass representing persois 
of large dimensions, that appears in an evident manner the sci- 
ence of observation of the slass painters. Unfortunately, there 
remain no figures from the 12 th century at a scale greater than 
human height; but of the 13 th century there are a great number 
in the stained glass of Bourses, chartres, Auxerre and Rheims, 
and these figures are treated with that profound knowledge of 
the effects of light on translucent colored surfaces. Freauent- 
ly in these figures of colossal dimensions, for the nuds parts 
at aell as the drapsriss, half tints do no* exist. The gray is 
almost opaaue and only acquires a little transparency near the 
borders of the touches of shadow. One can cite amons the oldest 
fisares of sreat dimensions 2@ certain number of fragments from 
the choir of the abbey church of S. Remi of Rheims. Yuch of + 
this slass dates from the epoch of the cons ruction of the choir, 
i.e., from the end of the 12 th or the first years of the 13 th 
esaturies. This glass at several times was very unskilfully re- 
set in leads with the alternation of panels, but it was evident- 
ly executed by masters of consummate talent. Several frasments : 
have a beautifal character and are conceived with rare skill 
to produce at a distance an entirely satisfactory effect. Ve 
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have had in our hands one.of those heads, which aas deposited 
aith other panels in the attics of the parsonage, and we here 
dive a copy (Fig. 22 ter, A), at one fifth fall size. The face 
is coposed of cisht pieces of a warm purple slass. The eyes a 
are cut in a green approachins sreenish ahite: the hair is in 
wurpis glass wita a violet tinge. The crown is yellow with bl- 
ué and red stones. It is entirsly covered by a tint of sray, 
and the lights are taken out with the point, accordins to the 
procedure of the 12 th century. At the distance of 65.6 ft., 
this head, so bratal in execution, takes an entirsly different . 
character. These are the features of a youns man with a nascent 
beard. We present this appearance in Fig, 22 ter, B. The lead 
that passes from the corner of the right eye to the side of tre 
Hoss, entirely disappears in passing over the great lights, and 
only furnishes a light half tint at its points of contact with 
the shadow. The strons touch on the nose at the side of the 1li- 
ght passes into the state of half tint and is lost at its lower 
end. The eyebrow of the right eye is softened by the light strip 
passing into the shadow. The mouth is modeled with a very youth- 
ful softness, as well as the chin. As for the crown, by its del- 
icate incised lines, it seems a jewel modeled with the most ex— 
quisite delicacy. 

The great personages represented on the stained slass of the 
13 th century,such as those of Notre Dame of Chartres, frequent- 
ly present thess phenomena, although they are Sensrgily in exm- 
cution very inferior to the example just Siven: yet the princi - 
ple is the same. The decorative feelings is never lacking anti 
toward the middle of the 12 th century; as fo the composition 
of the design and the action, the artists inclined toward dram- 
atic results. This new tendency then is vers apparent in thec 
composition of tas slass of the S. Chapelle of Paris, Notre Da- 
me of Chartres, the cathedrals of Tours and of Bourges, which © 
date from the first half of the 13 th century. Here (Fig. 23) 
is 4 panel taken from one of the glass windows of the cathedral 
of Bourges, that represents the martyrdom of S. Stephen. Tt is 
difficult in a small space to better express in composition the 
scenes of the stoning of the saint. The action is sxpressed with 
absolute truth. Yet according te our preceding statement, the 
persons are detached from the ground as much as possible, while 
forming a Sroup. purther, the desisner has not restricted him - is 
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nimself to remain within the limits of the enclosure, but pas- 
ses outside them; this again contributes to the vividness of 
the scene. No longer is anything archaic in the folds: their 
drawing is faithfully siven from nature. The clothing is that 
of the time and apandons Byzantine traditions, still so marked 
in the draperies of persons sculptured and painted toward the 
end of the 12 th century. 

These new qualities are particularly applicable in the stained 
Slass of cur school of Ile-de-France, always restrained in even 
the most ordinary works. The stained glass of the S. chapelle 

of Paris, so remarkable in the effect of the entirety, must have 
besn executed ith Sreat rapidity. there are also discovered m 
many nesligences;: Slass badly burned, subjects incomplete, the 
execution oftéanleft to hands with little skill. Yet one can 
everyahere recognize the conception of a master in the composi- 
tion of the cartoons. The scenes are clearly expressed, and the 
figures ate skilfully Srouped; the drawing is sometimes pure a 
and the pose alwsys correct. This seated warrior (Fis. 24) sup- 
plies the proof, although the execution of the details may be ; 
insufficient. [It is necessary to have had in our hands a great 
number of stained glass works, to have analyzed them, so to 8 _ 
speak, piece by piece, to render an accurate account of the 
procedures of this art. Translacent light gs easily suppresses 
the opaque parts,clike the iron bars, the leads anf the heavy 
lines, that the painter must keep strict account of this pheno m- 
enon. Now it is not by enlarging the shadows beyond measure, 
that one can oppose this effect of the Light, for then only 
obscure spots are produced, which destroy the form instead of 
acceotins it. Yet in spite of that suppressins quality of ths 
light, the least false line outside of the form shocks the eye 
more than it would on an opaaue painting. Which demonstrates 
that however delicate the lines may be, they have their value 

in painting on glass. If they are in place, they are scarcely 
perceived; if placed contrary to the form, they torment the 

eye. Frequently the stained glass of the 13 th century, execut - 
ed sith haste and negligence, allow to be seen insufficient or 
coarse work, bat this work is always intelligent: every lineis 
a stroke, accents the form, and that with the procedures inher- 
ent to this kind of paintins. It is not without motive, forcex-— 
ample, that painters sive to the extremities of the members an 
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exasseratsd smaliness: the lisht takes pains to remedy that de- 
fect, which is apparent when one holds the piece of slags near 
the eye, but disappears if the piece be in its place. For exan- 
ple, here is a hand (Pigs. 25, A), traced from a banel of the 
13 th century. The hand drawn from nature sould give the outl- 

ine B. If the painter sere content to trace it thus on the sl- 

ass mith the modelins, admittins that this drawias be perfect, 

at a distance it would only present a confused, soft and form— 

less mass; all refinement put into the drawing and the modeling 
would be lost labor. By accentins the form, reducing the light 

and exasseratins-certain details, the artist of the 12 th cent- 
ury obtained the desired effect at a distance, together with the 
pose and the outline. 

Note 1.02424. This defect is very oppovent im certoin nodem 
stoined Sioss executed Like opdgue pointing, but strengthening 
the shodows. 

Jtill this exabfie, that we have expressly chosen, is one of 
those most approaching the actual form. But here is another 
(Fis. 26), that*is much better in the réquirements of transla- 
cent painting. The exaggerated curvature of the index finger, 
the sreat size of the end of the thumb, are made to emphasize 
the pose and opposs the lisht by facilitatins the understand- 
ing of the form. By the use of those procedures the subjects” 
of our legendary stained slass of the 13 th century are so vi- 
Sible, though sgenerally of very small dimensions, that the sce- 


nes can be recognized, and the fisures composing them seem alive, 


as if they were acting. It occurs frequently to ag to touch t 
these panels with the finger, shich at a distance produce an 
excellent effect, and to be surprised by the means saployed by 
the artist Slass painters to obtain that effect, the exasserat- 
ions and tricks allowed to them. The fisures that appear most | 
perfect, when seen close, have a singular strangsness, from the 
point of view of risorous drawins. Parts of these fisures are 
slender and out of all proportion, othess are drawn with exas- 
geration; the pose is forced to impossibility, lines accented > 
to heaviness. The panel from Bourges that we sive’, Figs. 17, 
20, and #hose appearance is exesklent at a distance, presents 
to a near view all the means of forced execution, that we men- 
tion. The head, Fis. 20, in that respect is one of the #orks . 
most interesting to study. Longs practice in these effects of 
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ligat and distance is reoguired to arrive at that exagdseration of the 


of the form, to that boldness justified by the effect ebtained. 
It is clear that the mors complex are the subjects end the more 
varticd the scenes, the more the artists must had had recourse 
to these procedures, abich consist in playing with the light to 
obtain a desired effect: for in the fisares of a simpié compos- 
ition, they remain nearer the reality. The personase siven he- 
re (Pigs. 27) is in the last case. 1 the paintings on glass is t 
the drawing A, the appearance at a distance is the drawing R. 
The leads disappear in the light; the hardness of the lines v 
vanishes, composing a soft and clear modeling. Yet the half ¢ 
tints and the shadows are placed flat without blending; but the 
vicinity of the parts left sithout any work and the vicinity of 
the lights infiuence these tints and absorb the outlines, so 
mach that a distance, one would assume a very delicate modslins, 
3 succession of tones between shadow and light, that in fact d 
does not exist. If on the contrary this modeling sas softened: 
if instsad of being composed of touches of shadow of the same 
value and a very small amount of half tints of uniform intens-— 
ity, the painter had followed all the transitions sivsn by nat-— 
ure between shadow and light, this figure at a distance would 
present oniy a confused gass, or rather Gull, soft and round 
forms without accent. Noa this defect shocks one in the glass, 
that much later was treated like opaque painting. The traditions 
of the 12 th century remained in certain provinces untsl about 
the middbé ofcthsS 13 thetentury. [t is in Ile-de-France and in 
Champasns, the art of the slass painter tends toward the more 
attentive study of natures, in Burgundy for example, one asain 
finds at the middle of the 13 th century traces of this Greco- 
Byzantine drawing and modelins. The glass of Notre Dame of Di- 
jon, that of Notre Dame of Semur, which date from 1240 to 1250, 
and are therefore contemporaneous with that of the S. Chapelle 
of Paris , have an archaic character already lost ir the Fremh 
provinces, This S. Peter (Fig. 28) drawn from dlass in the chap- 
el of the Virgin of Notre Dame of Semar furnishes us #ith ane 
example of the little changed procedure in design of the 12 ta 
century. Besides this gla s is executed with minutes care. The 
artists feared the great areas of light- they maltiplied the 
work in the folds of draperies and the lines to lessen the ef- 
fect of the translucent coloring; there results a harmony sli- 
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slightly heavy, bat of sustained value. Ths slass chosen by this 
school is particularly beautiful and thick with a velvety color- 
iag. Unfortunately there does not remain a great nuuber of th- : 
ese Bursundian stained sSlass windows, for the stained slass of 
the cathedral of Auxerre does not belongs frankly to this school, 
and rather approaches thé fabrication of Champagnes. Let us also 


say, that in the Slass of the same edifice and of the same epoch | 


is observed the works of very different hands. Old and young ar- 
tists worked at the sase time, and if the youns workers intro- 
duced in the works an advanced and novel execution, ths paint- 
ers belanging to the school of the past continued to employ th- 
sir procedures. Thus for example, at the 3. chapelle of Paris, 
one notes pansis, that have retained traces of the fabrication 
of the besinning of the 13 th century. Perhaps in the 12 the 
century trade glass was made hastily and carelessly. Of this 
sort of slass no traces remain. [t% is trues that the slass work 
of that epoch, that is preserved, was replaced in the 13 th cen- 
sury or exceptionally ieft in olace,* which causes the sappos- 7 
ition, that this preservation was due to its perfection, while 
the works of an inferior order sere replaced. Ys always know o 
only, that the stained glass of the 12 th century sas incompar-— 
able in beauty, in choice of Slass, composition cr execution 
of the ornaments, or the setting in leads- one cannot say as 
much of the Slass made during the 13 th century, particularly 

of that belonsinsg to the second haff of the century. Tis harn- 
cay is not always happy, its composition is often careless and 
the execution is defective; the stained slars is irresularly 
fired and rudely set iu leads. These neslidences are explained, 
if one takes into account the prodigious amount of slass then 
required from the slass painters. 

Note 1.p-A2%. Pron ponele of S. Chopelrle. 

Note 1.p-A80~ AS For exomple, in the apsidol chopels of the 
avbdey ehuroh of S. Denis, Hn the cothedrols of Wons, Bourges 6 
ond Ghortres. : 

Tt is annecessary to believe further, that this decorative p 
procedure was obtained at a low cost, for stained siass must 
cost very dear. Some suild gathered its resources to furnish 
one stained slass aindos, 2 and generally these stained slass 
qindows Ssivea by a trade suild are the most beautiful in sxeqm - 
tion amons those decoratins the windows of our great cathedrals, 
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A prince, & canon or an abbot save a window. Thus these were a 
articles of price. The value of the original materials was con- 
siderable and men attached much importance, and not without 
reason, to the sood quality and beauty of the slass, The set- 
ting in leads must naturally reach high prices. Lsads were not 
obtained by drawings as today, bat by pianins, that required mp 
mach time and care. When one computes the number of linear 
yards of leads that enter into one panel of legendary stained 
siass, for example, he recosnizes that there is a considerable 
value of material and labor. Today the setting well in leads of 
a square foot of legendary thick stained Slass costs about $1. 
The glass being much less aniform in thickness than oars, during 
the 12 th and 13 th centuries, the cost could not be below that, 
takins into account the value of silver. So that we have said, 
that this irregular thickness of the glass, that makes #6 4if- 
ficult the setting it in leads, is one of the conditions of ha r- 
mony and of vivid tones. When the glass is flat and aniform in 
thickness, the light strikes a window at the same angle, from 
which results aniform refraction: but shen on the contrary this 
Slass is bent and irregular in thickness, it presents externai- 
ly to the light, surfaces not all in the same vertical plane: 
from which results a varied refraction, that singularly adds to 
the relative brilliancy of the tones and contributes to the bh 
harmony. Then the perfection of the product is often in inverse 
ration to the quality of the effect, in the matter of art. 

Note 2.peAsQ. AY the carthedrots of Ghortres, Bourges, Tours, 
huxerre ond Trovues. 

To gst this Slass of ansgqual thickness and bant, the slass 
setters of the 12 th and 12 th centuries employed Leads rather 
large bat with mach space, planed from ingots (Fis. 29). The 
flanges of these teads being thick allowed the workman setter 
to bend them down on the inequalities of the Slass sith a stick, 
$0 as ti hold their edges perfectly, as dons in setting a bezel. 
The sections of these leads, sometimes very small, sives either 
flat plane or externally convex surfaces (B). Their width beings 
larsgs in proportion to their depth permits bending them easily 
to follow all the curves of the pieces of glass. They were join- 
ed by soldered poigts. The leads that we still have, dating from 
the 12 th century, are very narrog: they senerally bacons wider 
in the 13 th century, especially in slass work with sreat sub j- 
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subjects, and between them and the slass, one frequently notes 
the presence of a fatty resinous Substance, intended to caulk 
the crevices. . 

Tf the artists of the second half of the 12 th century some- 
times carelessly execated glass works, it mast still be recogn- 
ized that they produced a great quantity, whose appearance lea- 
ves nothing to be desired from the point of view of harmony of 
tones, design and execution. Amoné the latter we will cite the 
panels of the gallery of the choir of church S. Urbain of Troy- 
es (about 1245). Theee of those panels placed in the north ais- 
le are executed with rare perfection. They are detached on Sri - 
saiiles: their grounds are rad, sreen and blue, damascined with 
designs of extreme delicacy applied on a tint laid on the back 
of the slass and not on the painted Side, which gives a partic- 
ular softness to these desisns. The three subjects represented 
are: the entry of Jesus into Jerusalen, the washing of the feet, 
and Jesus disputing in the synagogue. Here (is. 20) is a copy 
of the last subject. This panel is only 1.3 ft. wide: the figa- 
pes are modeled with half tints partly placed on the back and | 
lines painted inside accordins to custom. The heads seek indi- 
vidual and dramatic expression, but lack the srandear and style 
found in the Slass precedius that epoch: the draperies ars evi- 
dently stadied from nature,and no longer is to be peresived a 
trace of the seeking for the nude, still apparent at the mnidd- 
le of the 13 th century. Fis. 31 reproduces the head of Christ 
at full size: one would believe with difficulty that scarcely 
a century ssparates this paintius from that siven in Fis. 20. 
It is trae that these three panles of the church of S. Urbain 
are exceptional, that thesecare miniatures on glass. They pro- 
ve ao less the desree of advancement of the art of the slass ? 
oainter, the complste abandonment of the traditions of tke 12 
th century, the tendency of ths new school toward naturalisna 
and even mannerisa, 

Until then it sas uncommon for séueres panbis to bs surroan- 
ded by grisaille Srounds. ¥. Steinheil, whose knowledge of pa- 
inting on glass is well known, however mentions colored? pansis= 
from the end of the 12 th century detached on ornaments likes- 
ise colored,but on a white sround. 

This Slass bslonged to the cathedral of Chalons, that altho- 
agh dating almost entirely from tae 13 th century, retains nu- 
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numerous fragments of the glass of the 12 th centary, amons ot h- 
ers very beautiful borders. We reprodace here the drawing of t 
these ornaments on a white ground, that encloses the panels with 
legendary subjects on a blue ground. The entirety of the Slass 
work sives the compartments presented at A (Fig. 32). The suab- 
jects are distributed in the quadrants of the circle c. At Bis 
traced a detail of the spandrels d. fe have indicated by lett- 
ers, accordius to the method already siven, the colors of the 
glass in this detail; i.e., the letters b, r and j indicate 
blue, red and yellow, the letters a, e, i, o, a aré white, deep 
parple, light parple, emerald green and turquoise bluish-green: 
the yellow j of the circle is straw yellow, that j of the orna- 
ment being warmer. The harmony is severe, pearly, and strong=. 
ly accents the medallions with subjects. This rare fact today: - 
the glass of the 12 th century being uncommon, -- must have p — 
presented itself quite frequently at that epoch, we think, the 
tendency ef the glass painters of ths 12 th century being to 
design clear harmonies of Limpid appearance. Thers exists at 7 
the cathedral of Aussburs Slass, whose large figures appear to 
date from the snd of the 12 th century,and are detached on whi- 
te Srounds damascened in grisaille. : 

resgendary glass or that sith great figures of the 13 th cent - 
ary on the contrary, has a powerfal tonality, and the artists , 
of that epoch did not think that this strong coloring could al- 
ly itself to the lightness cf the Srisaille. Yet however exten- 
sive were the slazed surfaces in the monuments, their coloring 
rendered the interiors of the naves very dark. From the second 
half of the 132 th century, they thousht of siving more light 
in the interiors of edifices by composing the slass partly of 
grisaille, partly of colored panels. One conceives readily, t 
that this innovation must completely chanss the conditions of 
harmony. The pearly white surfaces of the parts in grisaille o 
must cause the adjacent colored surfaces to appsar heavy and 
dark. Thus they introduced into the latter Large clear porti- 
ons, limpid and sreenish biaes, yellows, reds and very light 
purples, greenish or rosy whites. Besides the legendary panels 
or the great isolated fisures were always surrounded by 2 blue 
sSround, most frequently with enclosing strips. Besides the sreait 
mass of light, they thas obtained a notable economy over the 
stained glass of the great edifices, for the grisailles, even 
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those most elaborate, did not cost half the price required for. 
the colored glass. In the high windows of the cathedral of Aux- 
erre, that date from the second half of the 13 th centary, th- 
sre had already been attempted the uss of this means, but the- 
re the grisailles are very broad and firm in design, ahich op- 
poses the too great lucidity of those light uncolored surfaces, 
contrasted in the same window with the colored surfaces. The 
Srisaille occupies only a small portion of the glass, and com- 
poses a sort of margin between the principal sabject and the — 
always colored border. Here is an example taken from the high 
aindosas of the choir of this cathedral (Pig. 32). s The Sround 
of the figure and of the canopy over it is blue, the tones of 
the canopy are white, yellow, pale green, with red touohes in 
the two little side openings. This very light harmony serves 
as a connection between the two bands B of the Srisaille,. It 
was the same for the plinth, now destroyed and replaced by a 
panel of the 16 th century: the figure wears a robe of emerald 
green, a light purole mantle, a green cap with a white band. T 
The border is composed of blaish green and yellow leaves onza 
red Sround. The lisht Siven by those kinds of windows is the 
more brilliant, when they are detached against the apper part 
of the sky. To oppose the overpowering effect of this lisht in 
the bands of grisaille, these,ars,painted with thick lines with 
closs latticins between the ornaments, 80 much that near the 
eye the surface of the lights is less important than that occu- 
pied by the opaque grisailie. In the same windows of the choir 
of thescathedral of Auxerre, sgrisailles occupying the same pl- 
ace are mingled with touches and strips in color. The effect is 
less frank and less intelligible. However to this last system 
the sla s painters of the end of the 13 th century adhered in 
the composition of many windows with large subjects or figures. 
The charming panels of the windows of tie Sallery of the choir 
of the church S. Urbain of Troyes, a specimen of which has been 
Siven (Fis. 30) are comprised between compartments of grisaille 
with colored strips. The high windows of the same church prese- 
nt a series of great fisures of prophets aith canopies, detach- 
ed from a blue ground and compsised between panels of srisaille 
with colored strips (Pis. 34). The vestments of these great fi g- 
ures are senerally clear and vivid. The borders are broad and 
solid in tone. That of the window here sivea is composed of the 
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arms of France; i.¢@., of a blue ground charged with fleurs—de 
lis (yellow), without number, and a shield of sules (red) aith 
a cross in argent (white)}) and four keys of the same in the fo 
four cantons (quarters), the wards up#ards. Contrary to the wde 
adopted at Auxerre about forty ysars earlier, the srisaille of 
S. Urbain is refined, clear, little charged, in a’manner to al - 
low the gleam of the strips and the touches of color. This Sys - 
tem was adopted in many monuments of the end of the 13 th cen- 
tury and ofthe besinnins of the 14 th, notably at S. Ouen of 
Rouen, in the cathedrals of Narbonne, Amiens, Cologne, etc. 
Sometimes the architectural canopy assamed sreat importance and 
was composed of clear tones, white, yellow, water green, with 
red and blue spots. During the 13 th century these canopies, 
although always in clear tones, are simple tin design, little 
important in dimensions. They assume more space at the end of 
the 13 th century, and during the 14 th freouently occupy as 
much surface as the figures, that they crown. They are charged 
vith architectural details, such as turrets, Sables, rose wind- 
Os, windows with mullions, crockets and cross flowers. Until 
then the architectural forms represented in the glass are trans- 
lated into an entirely conventional manner: but toward the be- 
Sinnins of the 14 th century, the artist glass painters affect 
the more real imitation of these forms. One can cite as a first 
example of these attempts, the Slass work of the chapels of the 
cathedral of Beauvais, that date from about 1310. Fis. 35 at 
quarter full size sives a part of the architectural decoratims 
accompanying the subjects of these works in glass, and which a 
are of extreme delicacy. The tonss of this architectures are wh- 
ite and yellow with some red touches on a blue Sround. The non- 
radiating Sleam of the yellow acauires the clarity and delicay 
of metallic lights through these broad accented black designs, 
which produces @ strikins effect. 2 But this attempt with this 
meagre and cut-up desisn, causes regret for the richly cclorei 
grounds, wide borders, the ornaments so lavishly composed, that 
sive the slass of the 12 th and 13 th centuries that velvety 
and profound harmony aneoualed elsewhers. The borders of the 14 
- th céntury are Ssnerally narrow and are composed of designs of 
too small scale. The mullions which then divide the windows in- 
to vertical compartments of a width of 2? to 2.5 ft. compel the 
Slass painters to reduce the borders are to diminish the isolated 
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figures. The spaces assigned these artists had no more #idth 


than we seexthem take during the 12 th century and until about 
1230. The iron framework only forms cross-bars, i.é., horizon— 
tal bars, and the panels comprise the central composition and 


the border. The example in Fis. 34 is already exceptional for 
that epoch; but at S. Urbain of Troyes, the spaces occupyian 

enormous surface; it is rare that the pansls of stained slass 
between mallions have that width after the second half of the 
13 th century. 

Note 1-9-4835. See the entirety of this window in the work of 
Re Pe Mortin. ALSO the work of M. F. de Losteyrie. 

Note 1.-p-AB7- There remains ot Awtens only troces of this 
stoined glass in. the triforium of the choir. ; 

Note 2-peA4AB%. The trecings of this gloss were sent us by M. 
Oudinort. 

The legendary glass of the 127 th century is mach less common 
than that of the 13 th. This art then visibly declined: the p 
orinciples of translucent painting that we have explained, ani 
that directed artists for two centuriss, sere lost like the pr- 
inciples cf monumental sculpture. Two causes contributed to th 
this collapse of the art of the Slass painter: the search for 
the real and for dramatic effect, ths less abundant resources 
in the midst of a society, wsithin which civil life developed ~ 
itself more daily. The guilds were occupied with their mater- 
ial interests, and no longer save those beautiful stained sl 
ass windows, that had decorated the cathedrals aad the parish 
charches during the first half of the 13 th century: the bish- 
ops and the chapters had sreat difficulty in completing their. 
cathedrals remaining unfinished, and could not devote important 
sums to the execution of those marvellous paintings. Lay feud- 
alism was already sreatly impoverished, and only thought of 
fortifying itself in its castles. Also in the religious archi- 
tecture then in favor, the surfaces of ths windows had been so 
increased, that it became impossible to fill these areas by 
glass with subjects, without exasserated expense. Thus it is 
a rare fortune to find a church of the 14 th century in Fraace, 
that presents a complete example,,orrnearly so, of a set of st- 
ained glass windows made at a single spurt from 1320 to 1330: 
this the old church of S. Nazaire, the old cathedral of Carcas- 
sonne. (Arts. aathedrale, Fig. 49; Construction: Figs. 109, 111). 
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fhe choir and transept of this church presents an. enormous Sur — 
face of openings all filled with their stained glass of the be- 
Sinnins of the 14 th century. This dglass with legendary sab- 
jects has 4 brilliant harmony without being excessive, shich 
is rarely found at that epoch, and belongs to a school with a 

centre unknown to as, bat which we should be disposed to place 
at Toulouse, and shose products are found sven to Beziers. — 

Note we re Pe In the choir, tro of the o1d SLass windows were 
o\lone reploced Wm the 1¢€ th century. These two Renaissance win- 
Jows ore Giso excellent Wn execution. 

The panel (Fis. 36) from the window containing the legend of 
3. Nazaire gives an idea of the style of the school: ~ the con- 
positions are very good, the dramatic feelings is labored, and 
the pose therefore cften falls into mannerism. The draperies 
ars less understood than in our northera schools, but the cho- 
ice of the tones, the entirety of the general harmony, count 
forzmach on what is done north of the Loire at that spoch. Ths 
Slass is coarsely mads, sxcéessively irregular, thick, but with 
very beautiful value of tone. Some parts appear painted by sk-— 
ilful hands, as for example the fisare of the woman in the pan- 
el (Fis. 36), and are executed with mach spirit and skill. An- 
ong these slass windows of S. Nazaire must be cited that repr- 
esenting Christ on the cross, with the temptation of Adam, the 
prophets holdings scrolls on which are inscribed the prophecies 
eclating to the comings and death of the Vessiah, as one of the 
moss remarkable by its composition, choice of tones and firm 
design, solid, wellmmodeled, and worthy of the finest glass 
painters of the 12 th century. 

Note 2-p-439~ S. Nozorire coring for the poor ,orhe widows and 
Orphans. 

To be dated from this epoch (besinnins of the 14 th century), 
axcept some glass quite remarkable for the sgeneral entirety af 
the effect, the design visibls tends to mannerism. As for color, 
the beautiful harmonies of the 12 th and 13 th centuries are l 
lost, and the painters seek brilliant tones contrasting sith 
the grisaille tones. The silver yellows asre recently discover ed, 
take too great a place and give a tame appearance to the slass. 
men seek to fill the srounds with a measgreness and with too for- 
ced a modeling, Large fisures are avoided and srisaille daily 
assumes more importance. One no lonser knows as before how to 
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establish a distinct difference between the art of the painter 
on a wall or panel and the art of the Slass painter: on the wa- 
trary, the painting on siass daily tends more to sesk the effec- 
ts suited to opaque paintins. 

The disastrous state of Praace during the last years of the 
14 th century and the first half of the 15 th scarcely allowed 
Slass painters to exeroise:sheir talents. Thus the glass of t 
that epoch is very rare, and the little that remains to us of 
those -rorks is of mediocre value. Yet srisaille slass was made, 
and the art was not lost, since toward the end of the 15 th c 
century it is seen to resume new life, bat in conditions forei- 
gn to the older art. Three principal schools then appear, the: 
school of Ile-de-France, that of Troyes and that of Toulouse; 
the latter was certainly the most elevated from the point of 
view shere one mast place it as relatiag to translucent pain- 
ting. The school of Ile-de-France places on slass compositions 
just as suitable and even more so for opaque surfaces. For ex- 
ample such is the glass of the rose window of the S. Chapelle, 
abich dates from the end of the 15 th century. The school of 
Troyes variss less from the conditions adapted to translacent 
paintings it still possesses a very just feelings for the harmo- 
ay of tones, and the sabjects are treated in a manner to profit 
by the aualities essential ts stained glass. As for the school 
of Toulouse, it sometimes attains perfection; its style in des- 
ign is broad and slevated: its value in the use of translucent 
eolors rivals the best works of the 13 th cantury, Batcithis 
rareby taathesbssinningsaf the t5ath ogntary, that this school 
reaches the climax. The slass of theccathedral of Auch, s that 
of the churches of Lambez and of Fleurance, are really very te- 
autifal and with a tonality powerful and harmonious. Besides t 
the slass painters of that epoch in the north and south had 
found improvements in ths detailr of manufactures, that allowed 
them to produce effects unknown before. They flashed certain 
glass, red, green, lisht blus, reddish brown and purple, and 
by temoving on the wheel a part of these flashings, as done t 
todan for the so-called Rohemian élass, they obtained embroid- 
eries, and delicate details, which they could still color with 
Silver yellow or certain enamel colors. 1 However, these colors, 
charming on the slass of an apartment, are completely lost in 
grand monumental decoration, and add nothing to the effect. the 
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palette of the glass painters was enriched by new tones. This 
means of flashing allowed them to obtain certain tones of a p 
power anknown until then: they had violet slass obtained by a. 
red flashing on pale blue, greens obtained by means of several 
layers Of white, yellow and blue glass superposed, 2 reddish 
browa purple produced by a yellow layer on purple: they also 
already employsd enamel colors on shite, so as te obtain soft 
and mixed colors, pale blues, rose (purple of sold) and lilac. 
The rose window of the S. Chapelle of Paris furnishes many ex- 
amples of these applications of enamel colors, which one does 
not know how to make today. 

Note A.p-4Ahi. See Monographie de lo cathedrole d*huch, by Nu. 
above Ganeto. 

Wote 1.pehh5. See the veoutiful stoined glass window of the 
tree of Jesse in the chorch of S. Etienne of Beouvols, thot p 
presents o prodisiously skilful use of these procedures bo reno- 
vol on the wheel. ; 

Note 2ePe-hA2. Keo Hove Lu our ARonds one of those Sreen SlLosses 
from one of the windors of the 18 th century in. the cothedrolof 
Sarcassonne (S. Nowzarives, which Vs composed of o Sreendsh white 
Vayer, o yellow Layer, o white ond o due one, o thin white sh 
sheet ond 9 yevvow Loyer. Ke ore inclined to believe thot this 
@\ass is of Venetion nonufoctvure. 

Rut all these improvements in manufacture could not restore 
an art, tha: abandoned its trae principles. The last beautifal 
stained glass in the Renaissance, that is seen at Bourdes, Par- 
is, Vincennes, Sens and Troyes, are only from cartoons of pain- 
ters transferred to glass. These works may Rave sreat aualities 
in composition, d¢sisn and modeling, but have none from the dec- 
orative point of view. Their appearance is confused, dull or | 
hard- the eye painfully seeks a design, that it would prefer to 
see on an opaque surface: the leads, instead of facilitating c 
comprehension, obstruct it, because the desisn was concsived 
aithout taking thec into account. The perspective and success- 
ion of planes absolutely lose thsiz é@ffect and produce only 
f@ariness. 

We voluntarily asree that the manner of the 15 th century & 
and even that of the 14 th was a sad deviation from the art aii — 
ong glass painters, but then still the sreat ornamental prinai - 
oles of this art were not forgotten. Yet we prefer these defeects 
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or weaknesses to the pedantry of the artists of the 16 th cents- 
ury, who pretended to transfer to glass compositions core orl 
less inspired by paintings of the Italian schools of that tine, 
and to show their talents as designers, thay absolutely nesleo - 
ted to observe the- conditions aeeee adapted to translucent 4 
paintings. 

We should not omit to speak of a school of painting on glass, 
that although not béelonsing to France, yet has not failed toe 
exert an influence on the schools of the adjacent provinces of 
she Rast. Just as the Rhenish architecture of the 12 th centu- 
ry pushed its shoots even into Lorraine and also lower Champa- 
Snes, so the school of Rhenish glass painters somewhat permeat- 
ed our French ateliers. Within this Rhenish school the tradit- 
ions of she 12 th century were prolonged very late, both in st- 
yle and in procedures of fabrication. Also in the 13 th century 
Slass was made at Strasburs that seemed to belongs to a very 


mach earlier epoch. The figures retain their archaic character, 4 


and thé ornamentation ig entirely impressed by a very pronoun- 
ced Romanssoqus style. In France from the middle of the 12 th : 
century, the ornamentation possesses its particular charm, which 
is perfectly distinsnished from the design still admitted in 
sculptuhe: it is not so in-Alsace even at the besinning of the 
13 th century. The painted ornamentation of the glass is inspi - 
red by the sams models, that have served for the compssition 
of architectural ornaments. The procedures employed in painé- 
ing on glass have a stiffness not found in our glass. Dating 
from the 22 th century, srisaille is destined to form the design 
and the shade lines are absolutely black and opaque, the half 
tints being composed of hatchinss, aud they do not have the 
qarm translucency of our tints. Here (Fig. 37) is a border of 
ornament of the windows of the nave of the cathsdral of Stras- 
bars, that shows how strongly Romanesque traditions were still 
retained at the middle of the 22 th century, and how mach this 
desisn approaches the forms accepted in sculptured ornamentat-— 
ion. The tones of this glass further approach the habitual col- 
oring of the 12 th century: they are light; the whites, light — 
blues, yellows and Sreens dominate. Thas the enimals and heads 
are light blue, the circles are shite, the leaves being emer- 
ald green and straw yellow. The grounds are red: the strip at 
the left is turquoise, the pearled band beside it is solden 
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yellow; the strip at the right besins white, then purple plates 
alternate with yellow rings between which is a green: a blue 
strip is placed against that border, and near the circles is a 
ahite strip. Sapphire blue and red occapy the least space; lis- 
at broken tones are in the majority. An architecture in tones 
of green, white, yellow and hight blue, composed of two colums 
aqith an archivolt, adds to these borders and encloses the red 
ground from which are detached the figures, likewise kept in 
limpid tones. t As for the flesh, the Rhenish glass painters 
generally employ glass less colored that that chosen by our Pr- 
ench artists. We reproduce hers (Pig. 33) a head of a figure 
(3S. Timothy), that is seen in a window of the chapel of 3. Seb- 
astian adjoining the church of Neuweiler. This Slass window, of 
ahich only the upper part remains, appears to belong in style 
to & very early epoch; yet the form of the letters of the inse - 
tiptiom placed above the halo cannot Garry this glass beyond 
the middle of the 12 th century. The character of the head of 
the saint is entirely impressed by Gresk tradition, and recalls 
the most ancient mosaics cf S. Mark of Venice: 2 here the half 
tints are laid by hatching, reteuched at several places by the 
scraper. On the whole, the exscution of this slass does not in- 
dicate the skill observed in the example, that se have chosem 
(Fig. 29 bis). 

Note 1.p-AAh. THIS SLOSs Of the caorthedrolt of Strasburs is 
seen todcy Hu the windows of the northern side ciste of the 
move, which dotes from the 13 th century, out Vt evidently hos 
been repraced there ond belonged to the “churoh of the 142 th 
century. The style of the figures Leoves no doubt on this point. 

Note 2.peh4h4de The Foc-simile of thie glass wos sent we buy y. 
Steinhet\. The chapel to which Vt belonss passes for having b 
been oUILt under Gharlemogne, and Wadeed ts construction noy 
date from that epoch, burt we Go not think thot the Slass siven 
here con have veen painted before the vesinnind of the 12 *h 
SENtUry. 

Only at the end of the 13 th century the Rhenish slass pain- 
ters appeared to entirely abandon the traditions of the art of 
the 12 th century. Also at that epoch, as proved by the const- 
ruction of the choir of the cathedral of Cologne, that the style 
called Gothic took possession of architecture. The master arch- 
itects, like the master painters, then desired to excel the fe ench 


7 we 


Set ht ee ee 


" “ : » 
MOH MmS Mee Were Tey ae ie ao Ph ie ts -_—e. 
5) AS BE -| Fh 2 hive ce * bio _~ ha Se Rae Feo ee ¥S Leas sf 
® eke Zé Si aes am STP by { a “ - 
ie fee ES ri LUGS byt oe oe a 3 
* » 
ee > nan « pen q 
” e r 4 6 
es et Dae ae EH gt SRG sAn a Penhy €6ld R 
‘ mn 
ra fs ern, Oe rs 7 2 ‘2: AN 7+ 3 ory" 
ayers ~~ 7 ve « ae idk ha ~) 4 4. & 
t ee > om 
ae Deas eu ™ r ~*~ ~ _ 
Rat pee: ¥ LE a y ‘ : 


= > z eo, be = ™ y z 
‘ - 7 4 
CAkeatow > & this Pet . Eh ! : 
*) ek | ~ o ~ “HF  auute 5 ie ra : b = 
~ewwee a % te Me - ~ ne J =e $ 3 ei: 
a ~ rae a ‘« 
rt rae am + r avr . > » re ee i Ie ne 
Sa ee ee ee Sik a4 & z£ CHEE Sit 


g : 2 om “ “ a 

a fhowe oc? hetiacs yYHomues here 
tetas a an y : 

} OB 8 idaem. eatoshowtats ys baniedde ed ilin toetts 
Va SG - SP TP ee : : , B “fi 
sate et Op aee ae ed? ni aolep - 
» , oe a wt -s a a ~ be 
oh pea wes neste Bee 
eS ae ; % >| >, . 
af pa Sdere Sait) o3 Yieatt eee 
7  % Fn Mey © an ee ee 

a we ae F o w# 


ee eb ‘eldaen on 
per : 


~~ * af i 
5 


toad mini eek 


302 
models, that served them as types, they pretended to so farther, 
and already at that epoch fell into the style of mannerism, that 
ae only see appear in our procedures fifty years later. Yet c 
certain (old) stained glass of the choir of the cathedral of Oo- 
logne possesses qualities of design and of style that cannot be 
slighted; as for the harmony of tones, it seems left te chance, 
and takes no account of the rules still so well observed by our 
artists during that period. 

How can it be explained, that in Prance we have lost those 
qualities of colorists so evident in our glass and our painti- 
ngs of the 12 th and 13 th centuries: qualities whose traces m 
may be followed antil the 16 th century, and which from that 
time daily disappear from our edifices to take refuge very ra- 
rely in some easel paintings of our painters? Perhaps to the 
oadly understood or badly directed study of the works of anti- 
quity and of the Italien decadence, se owe the loss of that 
faculty possessed by our predecessors. Disdainins their x#xorks, 
it sas entirely simple nc longer to take account of the instruc- 
tion they furnished. Rather than return to it, men oreferred to 
admit once for all, that the French are not born colorists. A 
Amons us men love to Sive to prejudice a sort of dogmatic con- 
secration, that leads well to indoleace of mind; this is a fa- 
tal obstacle against which we easily persuade ourselves, that. 
our will or reflection cannot react: conscience being satisfied, 
one dispenses with all effort. It is very certain that the feel-— 
ing for and experience in colored harmony has been lost in Fr- 
ance for more than two centuries, and the pais attempts nade 
in our days to color its architecture are a proof without re- 
oly. For example, is it not a mistake if the conditions of col- 
ored harmony applied to architecture, to assume that a happy 
effect will be obtainsd by introducing marble as an element of 
color in the middle of a stone structure? Marble with a warm a 
and often hard tonality, that has broken reflection, cannot al- 
_ly itself to the light and transparent tones of stone, it is 
yet worse if the marble is employed with metal with sparklins 
Lights. Then the stone loses all solidity to the eye, its to- 
nes and even its form become soft and heavy. One desires to di 3. 
into it, t9 redesisn its edses and outlines. 

No people that has left esteemed architectural works, has ev- 
er failea into so profound an error. The Greeks colored white ) 
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marble, that they employed because of its fine texture: but + 
they colored it as a whole, and never attempted to place color- 
ed marbles beside white marble, and particularly beside limes— 
tone. The Romans, who had no very elevated feeling for harmony, 
never employed colored marbles simultaneously with stone left 
in its normal state. S. Mark of Venics, that presents external- 
ly and internally a colored harmony with such a happy effect, 
is entirely covered by slabs of marble of a very fine tone, 1 — 
saics and gilding: one sees not a trace of stone. The artists 
of the middle ages admitted painting to the exterior and inter- 
ior of their edifices; but painting has not the rigidity of m 
marble; one does not submit to its tonality, bat seeks for ani 
finds it. They had painting for the interiors of the éreat na- 
ves. The coloring of the Slass had the advantage of castings a 
veil on the opaque surfaces, a colored glaze of extreme delica- 
cy, when necessarily the Slass itself had a harmonious tonality. 
If the resources at their disposal did not permit them to adopt 
an entirety of colored slass, or if they desired the light of 
day to enter interiors in a purer manner, they adopted that b 
beautiful decoration by Srisaille, which is asain a colored 
harmony obtained by the aid of long experience of the effacts 
of light on translucent surfaces. Many of our charches retain 
Srisailie glass closins either all their openings, or only a 
portion. In the last case, the grisaille is reserved for the 
side sindoas, that can only be viewed obliauely, ard then the 
colored glass closes the end openings, the apsidal openings 
seen from far in front. These lateral grisailles are always 
sufficiently opacue, that the solar rays traversing them can- 
not light from the enterior this colored glass, Yet these solar 
rays cast at certain hours of the day a pearly light on the o 
colored slass, that sives them a trausparency and indescribable 
delicacy of tone. The lateral slass of the choir of the cathe- 
dral of Auxerre, half srisaille and half colored, then olaces 
on the entirely coloréedzapsidal window a slazing with an agree- 
ableness, au idea of which cannot be formed. The sleam of the . 
opaline white light passing through these lateral openings, e@ 
and that forms a veil of extreme transparency beneath the high 
vaults, is traversed by the brilliant tones of the end windows, 
shich produces the sparkle of precious stones. Then the forms 
seen to vibrate like objects seen through a sheet of clear w#a- 
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water. The distances are ao longer appreciable, they assame a 
depths in which the eye is lost. At each hour of the day these 
effects are modified, always with nen harmonies, whose causes 
one cannot weary of studying, shen he always holds to studying 
the causes of the effects perceived by the senses; now the more 
profound this stady, the more one marvels at the expsriencs 2 
acquired by these artists, ahose theories on the effect of col - 
ors (admitting that they had them) are unknown to us, and #hich 
the most friendly amons us treat like frank children. Not adm— 
itting that frankness alone can arrive at results so complete 
in art matters: being sell convinced on the contrary, that to 
artists is necessary a very superior knowledge of causes and 
effects to produce works always successful, and that in vast 
monuments, we are going to attempt to sive a survey of the 
system adopted by the glass painters of the middle ages in ¢ 
the composition and manufacture of sgrisaille. 

The most ancient srisailles known do not date before the 13 
th century, and these first grisailles are not combined #ith 
any colored portion. 

Fhere certainly existed in the 12 th century stained slass 
simply composed of ornaments very light in appearance, and in 
#hich consequently grisaille filled an important part. But of 
these kinds of glass we know only a single example, and this 
one had been so disfisured by coarse restorations, that we 
could not regard it as complete. This refers to the celebrated 
stained gla s work of the abbey church of S. Denis, in which 
mere seen griffins in the middle of square panels. If one refers 
to a drawins that Percier made of this Slass at &. Denis, bef- 
ore it was transferred to the museum of French monuments, these 
Sriffins formed the middle of the slass, sahich possessed thras 
-oroad borders of ornaments in which white occupied a sreat sar - 
face. But this drawings would produce the assumption, that these 
sriffins of the 12 th century and their panels were saclosed 
much Later, perhaps in the 16 th century, Yet oné can conclu - 
de from the existence of these fragments, that in the 12 th ca n- 
tury was made slass sf ornaments with colorings. 

Note 1.p.AAS. The stcined gloss Va auestion here uss forithf- 
wily reproduced in the work of M. Goibhoboud, “Lrorchitecture 
et Ves arts quil en dependent,” Vol. 2. Burt thot reproduction 
ives with the Sriffins ond their enclodure of the 12 th centu- 
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century, Festorations without chorocter ond o deplorable hornony 
of tone, wmode thirty yeors 060. 

Pure grisasilles, of which we have examples from the besinning 
of the 13 th century, must still have existed before that epoch, 
for the design of those that we possess emphasizes the trace of 
traditions preceding the 13 th century. In the stororooms of 3. 
Denis, at Chalons-sur-Warne, at 3. Remi of Rheims, are still f 
found fragments of painted white slass, that very probably came 
from Srisailles of the 19 th century. These old remains are pow- 
erfally modeled withihalf tints, a:cordins to the method adopt— 
ed for colored ornaments. The drawings is full, broad, strongly 
retraced with grounds relatively reduced, and filled with a lat- 
tices in black or scratched on black with the point. The Slass 
employed is thick, slightly greenish or smoky, often filled 
with bubbles, which Sives it a very precious sparkling duality. 
Usually, this white Slass is not very fusible and has been chan- 
ged less by atmispheric agents, than the colored Siass, mhich 
is dseply marked, particalarly in the South. 2 

Note 2ePohAASVe Notodly o% the corthedrsai of Ghortres, certoin 
ELossiis so pitted ond covered with Vichen, thot 1% has Lost 
OVL Lronslucency. Tt te necessary to state thot the Sloss of 
the 13 th century Vs wore changed thon that of the 12 th, which 
WOULG CoOUs|S The supposition, thot alreody in the 18 th century, 
wen hod sousht vy fluxes to moke the elo s more fusible. On 
ShHis account, the stoined Sloss wade today will be Lost in two 
or three centuries. 

Here (Fig. 39) is a grisaille from the abbsy church of S. J 
Jéean-au-Bois asar Compsisne. It is entirely without colored 
Slass and dates from about 1230, although it still retains the 
character of the design of the 12 th century, especially in its 
border. It is particularly in these compositions of grisdilles, 
that one can recognize how the artist slass makers khewrhowite 
pesfit by the lead getting to strensthen the design. The leads 
form the principal compartments, combined satas to avoid too 
frasile acute angles. From that point of view, the beautiful p 
panel traced here (Fis. 40), from the chapel of the Virgin of 
the cathedral of Auxerre, is a masterpisce of composition. This 
Srisaille is likewise without eclored slass; it occupies a wide 
aindowpcandceach sokare abrins ftelfrom Gornépetoccorners hae — 
ahite border aith plain strips éncloses it. Its appearance is 
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pearly white with an extremely refined and soft tone. In the 
two examples, the Srounds are covered by a quite firasablack lat- 
tice made with the brush: some half tints ars laid on the shal-— 
ows of the leaves in broad hatchings. The design is an opague 
blackish brown srisaille, slightly transparent at the edses, 
The cathedral of Soissons has in its nave srisailles of the 13 
ta century sithout color, with a grand detorative effect, the 
lines of the design are broad and complete; some glass presents 
varieties of white to better acceut the principal framework of 
the composition, There was a resoerce of which the Slass makers 
of the 13 th century did not deprive themselves. Rut they did 
not place uniforaly that white glass of different qualities. 
nor example, sometimes the framework of the composition is de- 
tached on the greenish ground by a slightly smoky bone, and b 
then the contrary occurs. so that the artist obtained thus the 
shot effect of silk damask in which as the light strikes the 
sarface, ths design appears in a dark tone on a light ground, 
or in light on @ dark sgroand. | 

fhe end of the 13 th century still employed srisailles with- 
out color. The cathedral of Proyes furnishes us with beautiful 
examples of these uncolored slass windows. We sive here tao 
panels (Pigs. 41, 42), whose execution is extremely refined and 
in charming composition. These srisailles appear to date from 
the last years of the 13 th century. Ruf colored borders already 
accompany them, while always leaving a whits strip between them 
and the panel of the opening. 7@ have ssen that at this epoch 
the glass makers frequently employed Srisailles with figures ec 
colored aa a colored ground; but before the 16 th centary se 
know of no example of fisares painted in srisaills on white 
Siass. Yet the artists of the 14 th century had employed opame 
relief painting for the figures in certain cases; it then app- 
eared surprising that they did not have the idea of doing this 
for translucent painting, or tha if they did so, no fragments 
of it remain to us. Observing attentatively the effects of tr- 
anslucent painting in grisaille, still one takes accoun \ of 
the reasons, that prevented these artists from applying this 
ppocedurs to figures. However clearly composed may be glass 
aork of ofnaments in srisaille, however vigorous the design, 
Oo well accented are the sSrounds, there always reshlts from 
these compositions an effect glistening to the eye, that re- 
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recalls the appeasance of a damask fabric, i.e., a vibrating é 
sntirety whose pattern cannot be determined without wearisons 
attention. The essential condition of all ancolored grisaille 
is, that there remains no Slass surface not covered by the 
work of the brushes There is necessary a uniform and rasular d 
distribution, so that the eye may not seems to find a hole, a 
void in the translucent surface. Now in paintins fisures, it # 
qas necessary to leave uneoual light surfaces more or less large, 
on account of the modeling of the form. There results from this 
a series of luminous and dark spots scattered without order, a 
which produced a very bad effect, and did not invite the eye 
to rest on these surfaces. At a distance the whites assamed 
too much importance, and the shadows were reduced and formed 
spots. One can render an account of the disasreeable appeara— 
nee of these subjects in translucent srisailles, if he examines 
certain glass of the Renaissance, where it was sousht to render 
very slightly colered cartoons. ate eye has great difficulty to 
distinguish the figures, to follow their contours and the mod- 
‘sling through those intermingled lishts and dark spots. 

Tt is not with grisaille Slass as with colored Slass: one can 
rest the eyes on the latter without weariness, if its coloring 
is harmonious, while the Srisailie is only made toe sive a erans- 
lucent tapestry, that dees not prepossess one. fhe slance cam ot 
rest long on that Slistening surface, that seems to vibrate, and 
which causes dazzlins, if one persists in tracins the designe 
composing it. All those that have attempted to draw srisailles- 
in place have experienced that effect, uhile one can copy with- 
out fatigue a colored Slass window. It was then sensible not 
to paint subjects in srisaille, 

One can admit that the phenomenon of vibration produced by 
modeled Slass, and thus the necessity of not having beside 
_oolored surfaces those entirely uncolored, caused glass paint- : 
ers to mingle colored strips in srisailles. That change nade & 
them more easy to understand, outlined them more distinctly, 
and took from that shot effect, shich bécame insupportable, if 
the windows occupied ea Sreat area. That was indsed when the si- 
azed openings occupied all the space’ left between the piers and 
the side arches, that men renounced ancolored srisailles. The 
‘last panels that we have siven, and which belonged to the cath- 
edral of Troyes, occupy narron windows without tracery; but when 
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308 ; 
it concerns wids openings with tracery, like those opened in 
our interiors after the middle of the 13 th century, the Slass 
painters renounce the uncolored grisaille: they stripe it sith 
red or blue strips, sprinkle it with rosettes and enclose it 
in colored borders. Amons sSrisailles tha: one can regard as o 
oidest are those that fill the windows with tracery in the aps - 
idal chapel of ths abbey church of S. Gepmer. The construction 
of that chapel followed slightly that of the S. Chapelle of thse 
palace at Paris, i.e., it dates from the beginning of the secodd 
half of the 12 th century. Builé at one spurt, its srisaille 
Slass dates from the epech of its construction, and already 
shows borders, some strips and scattered rosettes in colors. 
Ia the example (Fig. 43) the border is composed of saffron 
yellow leaves on a blas ground with an internal red strip. The 
four lobes R are uniformly red. In the example (Fis. 44) the b 
border consists of yellow fleurs-de-lis on a red ground sithout 
an inner colored strip, and the rosettes are formed of a green 
gaquare enclosed by four red semicircles, d Qne will note that 
already in this srisaille the white strips are outlined by a 
lbaddon one side only, the other side being painted. This gas. 
& Simplification of the procedure of the beginning of the 12 
th century, but the seneral effect loses the amplitude and firm- 
ness of those first srisailles. The grounds are always a very. . 
fine lattice made with the brush. Yet at the end of the 13 th 
century, the strips of color become more numerous and the ros-— 
ettes more important; the lattices of the ground are replaced 
by a quite unejual tone, a sort of glazins that has the incon- — 
venience of coloring those bisire grounds, that takes from the 
delicasy of the srisailles. Amons the most beautifal sgrisailles 
of that epoch, or of the beginning of the 14 th century, it is 
necessary to cite those of the cathedral of Narbonne. Here (F 
(figs. 45, 46) are two of those varied panels. In the first 
the border is composed of painted yellow squares J, between # 
which are placed a bluse and a red glass, B, R. For the body of 
the grisaille the rectangular strips are blue, the curved str- 
ips are red, the rosettes have yellow hearts, the circular tre- 
foil is red and thé angular trefoil is Sreen, or the reverse. , 
On the white slass, the painted ornament leaves between it and 
the colored strips a margin without grisaille, which very skil- 
fully enhances the red aud blue tones of the interlacings. The 
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drawing of this glass is to be mentioned. The width of the panel 
A X between the borders sas divided intic 6 parts. From each of 
those dividing points were drawn lines at Agre the centres of 
the curves,: the curved as well as the straisht strips, are foand 
on that third diagonal. Thus the centres of the curves a b ar e 
found at the points c, etc. Tt is unnecessary to say, that a 
white strip. encloses the border on the outside. In the second 
example (Fis. 46), the colors occapy a ¢reat part of the surf- 
ace. The border consists of yellow flears-de-lis on ae blue gr- 
ound: then is placed in internal red strip. the shields of arms 
are of argent and the cross of sales: or parted in half; the 
first of argent with pattee cross of sules and or, charged by 
a tower of sable; the second of or with red stripes. Other sh- 
ields decorate this slass: the first is detached on pearbed 
yellou ground enclosed by tao Square crosses of vert and purple 
violet: the second is placed on a blue Sround sith squares of 
the same below, but with alternating tones, The effect of this 
Srisaille is very beautifal: if indeed one can Sive the name of 
grisaille to slass, xhereceolors occupy more than haff the surface. 
Note 1.p.A455. Our FISs. ore ot quorter full size. Thise drov- 
\nss were furnished to us by HW. Eoeswilwold, who directed the 
restoration of the S. Shopelle of S. Germer. 
The cathedral of S. Nazaire of Carcassonne also preserves very 
-vemarkable srisailles of the begiuning of the 14 th century, 
where color fills a very important vart. Particularly in the 
two north and south rose windows, theses grisailles are actual 
colored mosaics. 
About the middle of the 14 th century, when men came to apply 
yellow by means of the salts of silver, ‘they sometimes enhanced 
white srisailles by yellow touches. One sees pretty srisailles 
of that kind in the chapel of Vendome of the cathedral of Char- 
tres. The storerooms of S. Denis also possess a very pretty pa n- 
el, that has been reproduced by y. A. Gerente. It must be stated 
that this kind of srisaille is better suited for the openings 
of apartments than for the windows of great naves. This decora- 
tive means is too meagre to produce a distant effect on great | 
translucent surfaces. : | 
In the 15 th century the fashion of tapestry srisailles was . 
lost end was replaced by sketches of architecture in ahich the | 
yellow, with some colored figures of mediocre effect. 
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The 16 th centurgp made many Sfisailles, or rather reliefs sith 
subjects and arabesques, #¢ do not think it necessary to return 
to what we have said on this procedure of painting on slass. 

It is known that the Cistercians did not admit in their char- 
ches paintings and scalptused figures. Deprived of those means 
of decoration, those religious closed the windoas of their ch- 
arches by means of white glass arranged so as to form rich des- 
igns by thellead Settings. From the year 1842 we have noted 
élass of this kind dating from the first years of the 13 th cen- 
tury in the abbey church of Pontigny, that depended on the om-— 
er of Citeaux. Later in 1850 Abbe Texier mentioned glass of t 
this kind in the churches of Benlieu and of Obazine, 1 pote c 
Cistercian. This uncolored slass dates from the 13 th cenbuary. 
The designs of the Slass of the church of Banliea is perhaps 
some years earlier than that of the church of Obazine, bat oth- 
erwise the system adopted is the same in both monuments. These 
designs are well composed, broad aof of a beantiful character. 
Ons can judge of them by the example that we sive here (Pid. 47), 
taken from the church of Bonlieu. On some points, remarks Abbe 
Texier, the leads do not enelose the slass, but are attached 
at only one Side. 1 It was there only to complete the design a 
and to avoid too difficult catting. Resides, this is an exped- 
ient rarely employed. Q 

Note 1.p-258. Anncles archoeloogsiaues. Vol. ¥. pe. B41 ot Sea. 

Note 1.p.-A459. The non-enclosing Veods ore morked by o white 
Vine. 

Me Amé@ 88S drawn a part of the white slars of the Cistercian 
church of Pontigny. Some of these slass windows nearly approach 
in design those of Obazine, but othess differ essentially fron . 
them and present partly combinations of ‘straight lines. Here 
(Fig. 48) is one of those panels whose arrangement recalls that 
of the beautiful srisailles of the beginning of the 13 th cent- 
ary. 2 Once on that path, M. & Ame discovered slass of this | 
kind in a certain number of edifices of the department of Yonne, | 
particularly in the churches of Mesennes, of Chablis, and in 
the chapel of the old hispotal of Sens. We likewise in 1342 drew 
some in the little church of Montreal, which date from a much . : 
later epoch, the 15 th or 16 th century. 

Note 2.0-459. Recherches sur Les GUSLeENnS vitroux incolores au 
Zeportwment de LV Youte, by Me. EB. Awe (piaron). A854. 
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This system of Slazing then aas not only employed by the Cis- 
fercians, since the last edifices did not depend on that order. 
However, it must have been adopted when resouches were lacking 
to execute colored glass or painted grissilles.. Since our att- 
ention was directed to this sort of élazing, we have discovered 
many fragments in churches of the 13 th, 14 th, 15 th and 16th 
centuries; fradments that present infinite combinations. One 
still say entire and varied panels of it in 1843 in the abbey 
church of Beaulieu near S. Antonin, that dated from the end of 
the 13 th century, and ahich then belonged to a farm. Here (Ris. 
49) is one of those panels of an original design. The glass of 
these windows is not of a uniform white transparency, but is of 
unequal thickness, and is more or less greenish or yellowish, 
nhich adds to the effect of this sort of glazing. The settings 
in leads of this last example is very careful. In the upper 
part of our Fis. is indicated the mode of drawing, and the me- 
ans of finding the centres of the ouadrants composins the com- 
partment. ' 

Ts is not to be doubtéd that the glazing of the windows of 
habitations was composed thus in most cases, since ths vignett - 
es of manuscripts always show us white slass set in leads in 
varied compartments in the interiors of ‘apartments. Frequently 
a heraldic shield figured at the middle $f these white pansls, - 
in the Slass windows of castles and palaces, or a device or 
emblem, giving some points of color to enliven the white sur? - 
ace of the Sreat windows, withoat reducins the light necessary 
in everg room servings for habitation. | 

Painting on glass certainly reguires a very lensthy treatnant, 
if one wished to nake a complete history of it, and to indicate 
the different procedures employed by the various French schools, 
| during the space of three or four centuries. In that study of 
| this art or of this industry, if ons prefers, recently renewe a 
by some distinguished artists, there ts a very extensive field 
of observation to be passed over. We can only indicate the sali- 
| ient points of thi. study end remain within the limits of the 
| pictionnaire. Perhaps some will even find that we have extended 
at too great length on one of the parts of architectural decara- 
tion: but it seems to us that in that art of translucent decor - 
ation, there are resources that could bd utilized in a wider 
manner, than is done in our days. In a climate like ours, shere 
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the Lisht of the sun is often veiled, where the interiors of 
edicifes and of habitations are only lighted by a dull light, 
it would be natural to ssek to color thet pale light. There 
would be the feelings of the clorist. Ye have allowed this fe- 
sling to be stifled under a classicism of narrow views, preten- 
tious in its expressions, which doses not demand that one should 
anderstand, but should admire confidently what it allows in art. 
nertainly, a long experience and serious studies are necessary 
to recover the neglected traces of this industry of the glass 
painter. 

Some devoted men have made considerable efforts and sacrifices 
in our days to recover those traces. They have even opened for 
our country a source of very tich production: but béins badly 
seconded by slass manufacturers, who do not occupy themselves 
nith the conditions essential to translucent colorins; obliged: 
to struggle asainst @ conpetition of cheap products, that dep- 
reciats this beautiful art in the eyes of men of taste; systen- 
atically repulsed from the ¢great public works by powerful grou- 
os, it is with Sreat difficalty that they keep their shops op- 
20. However, they are not discourased; their industry aast find 
a good place in a time ahen architecture tends more and more 
to erect vast and well lishted edifices: but they should use 
the leisure given them by & systematic opposition to know the 
tras resources of this decorative art in particular. Uhen the 
day of reaction against academic mediocrity arrives, they will 
be ready. 


VOTRT#. Public Streets and Vays. 

Under the feadal resime, the roads and ways belonged to the 
lord 6n whose Land were opened these pablic ways. The lord had 
the risht of chansins the direction of those ways and of recs- 
iving the tolls intended for their maintenance. In the cities 
the public streets belonged either to the municipality, the s 
sovereign, or to the lord possessing the feudal rishts. 

At Paris before the 13 th century, the public streets belons- 
ed only to the kins and the bishop within his jurisdiction. On- 
ly after the reign of Philip August the control of the public 
streets parsed into the hands of the provost. — 

Tn most cities of Languedoc, which had retained nearly intact 
heir Roman municipal forms, the rule of the public streets be- 
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belonged to the consuls, who taen policed the streets and pla- 
ces. Frequently the policins of the streets belonsed in common 
to two powers in the same city. This policins consisted in pre- 
venting the making of cellars beneath the streets, the establ— 
ishment of broad flights of steps that might obstruct passage, 
projections cf hoods injuring passers or neishbors, and the de 
deposit of sewage there. Inspectors looked after the mainten- 
ance of the pavins and the discharse of water, the repair of 
common wells and fountains, and the maintenance of chains. One 
witl understand how the control of the public streets was often 
divide among several lords in the same locality, and aas the 
occasion of numerous conflicts. The Olim indeed contains a good 
aumber of decrees made concerning those disputes. We sive here 
one of those decrees dating from 1212, which clearly explains 
the nature of the conflicts and how they were decided by the 
king’s court. (Old French text). 

Note 1 pecgeke The OVAN, puolished vy count Beugsnot. Vol. If. 
P- FEA. GOlVection of unpublished documents on the history of 
France. Gerries 1. i 

Tt results from the tenor of this decree, that in spite of 
the claims of the abbot of S. Riquisr to possess feudal rights 
over the city, the inhabitants could repair the houses on the 
public streets and places of the said city, on warnias the in- 
spector of the abbey, except in case of a major force, such as 
the ruin of a wall, of 4 houses, or the curb of a well, in 

which case the inhabitants conld proceed at once to rebuild 
without prelimary notice. In any case the notice given to the 
inspector is useless, when it concerned repairing the defenses 
of the city. Thus the royal power, without entirely distroyins 
the rights of the fendal lords, actually annulled thea by limt- 
ing these rights to 4 simple declaration made to the feudal in— 
spector, a declaration that Gould not be followed by opposition 
to the declared repairs. As for the walls of the city, regarded 
by the sovereign as belonging to him, if he had need to repair 
them, it was not even necestary to notify the inspector of the 
lord possessing feudal rishts over the lands of the city. Only 
Sradually the royal power thus succeeded in taking possession 
of the control of public roads and the streets of cities, aiid 
the ordinances of the kings of France after the 13 th centary 
are full of decisions, that tend to centralize questions of 
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public roads in the hands of the sovereign, Before that epoch 
toe post of inspector is created in ths cities made communes 

by the lord granting the charter. for example, at Auxerre in 
1194 the charter of the count of Nevers, who instituted the 
CONMERS, created the post of inspector and fixed his jarisdic- 
tion. ~ Ail the dispates referred to the king’s court generally 
produced a decree, that night be rasarded as an infringement 

by the sovereign of the feudal rights or those of the communes, 

Note 2.peABhe BOLuse, Niscell. VIL. 328. 


VOLET. Shutter. Blind. 
A solid wooden shutter of a windo#s, placed insids or outside, 
(Art. Menuiserie). 


VOUSSOIR. Voussoir. (Art. Claveauay. 


yYoussoRm. Arch. Archivolt. 
Rows of voassoirs of archivolts that enclose the tympanum of 
a doorway. (Art. Porte). The name of cavetto is also siyen tod- 
ay to the curved sarfaces formins the thansition between the : 
aalls of a hall and the ceiling: but this kind of construction 
was not adopted darins the middle ages: it only dates from = 
end of the 16 th century. 


Youre. Vault. 

Ta Art. Construction we have explained in a seneral manner, 
now from the system adopted by the Romans for vaulting their 
edifices, the architects of the middle sages had arrived até 
sntirely novel combinations of vaults lending themselves to all 
plans. We do not here have to return to what that Article con- 
tains, to the means employed ta resist the thrast of vaults, | 
bat to develop the various procedures adopted in France from 
the 11 th to the 16 th centuries for drawing these vaults, and 
establishing them on their supports. 

At first one factadmust fix the attention of the cbserver, that 
exahines the vaults constructed by the Romans ander the empire: 
this is the economy applied in the constraction of those vaults. 
However great builders they were, the Romans brought into their 
works principles of economy, that we cannot meditate on too m 
much. Now since it here concerns vaults, no one is ignorant that 
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the causes of perhaps the most important expenses in the ‘const - 
raction of vaults are the wooden centerings, that are necessary 
to support them till the moment when they are closed, and whe 
they can support themselves by the complets juxtaposition of 
the materials composins thea. When one éxamines some of those 
sreai, vaulted Roman edifices, like the Baths of Antonine Cara- 
calla, of Diocletian, the basilica of constantine at Rome, ete., 
one is at first disposed to believe,that there #as necessary 
an enormous volume of wood for formins those vast concrete 
structures, centerings of prodigious strensth: conssqusatly 
considerable lost preliminary expenses. Yet a more careful 
study of these vaults soon causes it to be recognized, that 
on the contrary, those constructors being practical first of 
all, knew how to enclose those enormous concrete structures 
by the aid of economical and veryssimple means. If one takes 
the trouble to analyze these wide Roman tunnel and cross vau- 
its and domes, he finds that these curved surfaces, apparently 
uniform and homogeneous, are formed of a series of ribs and e 
even cells of brigks, whose intervals are filled by a concrete 
composed of lisht stones and mortar. Thus to close a very large 
vaait, it sufficed to place a certain number of carpentry cent- 
res, relatively limited and of moderate strength, and to conn 
ect them by a plank form on which the vault was constracted, 
as né shall see. 

Tt even occurred, that Boi to place on the light carpentry 
centres a pressures that they could not resist, the construct- 
ors forned the principal ribs of.rows of bricks superposed, the 
first servins as @ permanent centerins for thase succsedins and 
thas relieving the temporary carpentry centering. The constrac- 
tor even frequently tarned on centres quite far apart and only ° 
connected by planks, a vault of large bricks laid flat, a vault 
that had bat in insisnificant weight, and on that vault or lisht 
shell, already very resistant, he formed the principal ribs md 
the cells of bricks, fillings the intervals with concrete. 

. Our Pigs. 1 will explain this method of constructing vaults. 
Cet a tunnel vault be erectsd. Lisht centres of carpentry A are 
raised and set at equal distances, their curves commencing at 
the level of the part of the vault already srected without the 
aid of centering, but by t e help of a simple wooden radius 
rod or of carves. These centres are connected by planks or 
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lagging B, that 1% is not necessary to lay close, planks suff- 
iciently thick as not to bend under the weisht of a man. Oa 
these planks the masons have laid the covering C of great flat 
(square), bricks, just as are built in our days vaults of tiles 
or square slabs of terra cotta, cement or plaster. 1 Henceforth 
the workmen operate on a solid shell, homogeneous and able to 
resist a load. The ribs D are set over each centre and are male 
of great square bricks. These ribs have been arranged as indica- 
ted by the detail X with double bricks a b at certain distances, 
so aS to be able to set in the Sroove between them planks P nor- 
nal to the curve. Oa these planks regarded as supports, have b 
besn set the purlins & with great bricks with broken joints. 
After the setting of the mortar holding the bricks of these 
purlias, the planks are removed, and then the empty celis ren- 
ainins sere filled with a concrete of tufa or pumice stone and 
mortar. It is evident that if from the level W the masons had 
taraed a vault of 15.7 to 19.7 ins. thick in bricks or rubble 
by the ordinary procedure, i.e., by Sradually carrying up the 
rows of voussoirs from this level N of the crown, very strong 
centres of carpentry and lagging sould have been necessary: fo 
for having reached the level M of the vault, the pressure of 
the structure on the centering would have been very considerable, 
and as great on the lagging as on the centres themselves. Pur- 
ther the carpentry centres shrink and always yisld a little in 
their connections, retainins their curvature for several weeks 
aith difficulty, if they are cut for a great diameter. The sh- 
sil CO must be set very rapidly, and of itself foras a center— 
ins, and the carpentry centres under this shell could dry and 
be deformed without inconvenience. They were longer kept in 
place with their centering, only as an éxcess of precaution. 
There are still seen traces of this tilins, single or double, 
in many Roman vaults. ? Tt received the internal coatings that 
adhered to its surface by ceans of joints of plaster or mortar, 
that connected the bricks laid flat. If the vault was a cross 
vault, the system employed was the same, and the diagonal arches 
marked the intersections of the half cylinders. Those diagonai 
arches (Pig. 2)<could aot be set at the same time in the two 
curved surfaces, which have a right angle only at the sprins- 
ins of the Sroin. In fact when two balf cylinders intersect at 
a risht angle, it is known that the angle of the junction of the 
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curves becomes more obtuse as one approaches the top or crown 
of the vault. A brick arch cannot be moulded in that form, since 
there would be required as many different angles as there were 
bricks in one branch of the arch. The Roman constructors then 
set the diagonal carpentry centres according to the true line 
of intersection, then placing on the curve of the centres wo- 
oden forms b (see A), leaving at certain distances between them 
intervals o and of less depth as they approached the topeof the 
arch. On these forms the mason then sei the diagonal arch per- 
pendicular to the diagonal plane’ (see B). The section of this 
arch is represented by the square e f sh, the forms filling t 
the space i j, and the centre being k. In the intervals c were 
-set double cut bricks, as indicated by the trapezoids o p a 2, 
their sdges according to the horizontal direction of the two 
cylinders. Thus are obtained the construction indicated at &. 
Tao rows of bricks parallel to the surfaces of the vaults per- 
mitted placing at 1 the planks (as shown iu the precedins exan- 
ple), #hich allowed the setting of the purlins m in which was — 
placed the concrete filling. The projections of bricks spread 
paraiiei to the surfaces of the vaults served to trace and pres- 
erve the Sroin, made at the same time as the plasterins, Tf this 
concerned a dome, ahere these brick ribs formed arches engaged 
in a portion of a sphere, as one can sée in the vault of the so= 
‘called temple of Minerva Medica at Romé, where these ribs form 
a series of imbricated arches, as in the vault of the little 
round hall of the Baths of Diocletian. 

“Note 1.0-467-. PLoster woes enployed by the Rowons in the cir- 
CUMSTINGES Ladicoted here, notobly at the theotre of Toormina 
Wn Sicily, and Vn the Boths of Antonine Goracolla ot Rome. 

Note AoPehE7T. NoOtovly on the voults of the Boths of Antonine 
Goracatl\o. 

This construction of vaults then presented the following ad- 
vantases:- 1, economy of centering: 2, rapidity of execution, 
yst aithout having to fear accidents resulting from momentary 
interruption of the work; 3, facility in employing workmen of 
different qualities; for to:fill the cslls with concrete oaly 
required laborers: 4, the possibility of removing the center- 
ing immediately after filling the cells, and even before that 
filling, if one had to employ the centering elsewhere, since 
the shell composed of bricks laid flat more than sufficed to 
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38Sesive the fillands of the selg=eo 
receive the fillings of the cells:- 5, elasticity during thed 
duration of the work, which allowed the avoidance of ruptures, 
that manifested themselves in a structure absolutely honosene- 
ous, ard that required a certain time for completion; 6, after 
filling the groins, a perfect connection. In the construction 

of very large vaults, that even by their extent could not be 
closed in a brief space of time, there frequentin appeared 
raptures during the work or immediately after its completion. 
Those accidents occurred during the construction of the dome of 
3. Sophia of Constantinople in such a serious manner, that it 
was necessary to commence the work asain; bat the Romans of the 
late time no longer knew how to build like their ancestors. Af- 
ter the construction of the dome of S$. Peter af Rome appeared 
cracks. It is easy to conceive whn curved surfaces of that ex- 
tent, built slowly, after the completion of the work, present 
parts perfectly dry and set, others being still soft, so to™ 
speak, or at least slightly compressible. To that inequality 

in the setting of mortar, and consequently in the compressib- 
ility of these surfaces, must be attributed the disorders found 
in the sreat masonry vaults erected since the good epochs of 

the empire. But if instead of erecting those vaults in courses 
and by zones, aS Still done in our days, a skeleton were rapidly 
‘built in accordance with the form of the vault itself and its 
curvature, which is easy, one could take all the time necessa- 
ry to fill the intervals left in that skeleton: for that being 
established the vault is built, it takes its equilibrium, suf- 
fers settlements without stress or ruptars. This method must | 
very naturally lead Roman constructors to adopt caissons for 
their vaults, particularly for spherical vaults. Let as see 

ahy. To build a spherical vault, it is necessary to establish 
radiating centres dividins the sphere by arcs, just as desress 
of longitads divide the earth: but since the lassinsg from one 
centre to another produces straight lines, it resulted either 
that the vault was composed of a series of planes, or that it 
aas necessary to build ea form on this lagsins to arrive at the 
spherical curve. That required maulh wood, was lengthy and con-. 
sequently was expensive. More serious difficulties arose of the 
spherical vault had a very sreat diameter, like that of the Pan- 
theon at Rome, for example. 1 Assuming that one desired te erect 
a vault covering as sreat ar area by the method adopted in mod— 
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modern tines, i.e., by zones of masonry successively built on 
centsrinss, one anderstands what strensth it would be necessa-— 
rv to give to those centres, and how it would have been essen- 
tial to ensure their perfect immobility during « very consider - 
able time: now the wood shrinks in such sreat volume, and con- 
siderins the number of its connections, is deformed, so that , 
in spite of all precautions, a centerins of this emportance 
woulda perhaps sink at its top 20 ins. at the eud of 3 or 4 mo- 
oaths. So much is not necessary to compromise the erection of 
the dome of that dimensions. But if on a relatively lisht cen- 
tering, the constroctors could in very little time erect a li- 
sht skeleton, pet safficiently resistant to allow the couplet- 
ion of the construction of an snormous hemisphere, sithout has- 
te and without fearing settlements or partial deflections, the 
oprcblem would be solved, and one would run no risk, for the re- 
moval of the centering of the vaaglt would be redaced to the re- 
moval of wooden timbers, whose functions had become insignifi- 
cant: this could be done without takins very careful precauti- 
ons, without which a catastrophe misht occur. Tn structures it 
should never be forsotten that the lack of precaution or of sk- 
ili coald not occaSion a disaster: the practical procedures m 
mast offer all security, and nothings should be left te hazard. 
or 6 a more or less happy chance. In that manner evidently, 
the Roman architects understood hor to erect their structures. 

Note 4.p.479. The woult of the Pantheon of Adripps is 142.26 
Ft. Ln ALVometer. 

Piranesi has given an engraviné of the construction of the 
dome of the Pantheon of Rome: but we do not know on what basis 
ne made that place, for in his time, no gore than today, could 
one accurately recognize the construction. We think that the 
' system that he indicates as that of the extrados of the dome, 
Bhat he night have seen when the lead coverins sas repaired: 
he would have assumed that the combination visible on the Sxt- 
srior mast be reproduced in the interior: now that is not pos- 
sible, if one considers the arransement of this interior: and t 
the thickness of the vault, which is not less than 4.92 ft. near 
the lunette. The bricks that ons can see on the extrados certa- 
inly do not extend through the thickness of the vault; then the 
structure, the visible framework in the interior can be differ - 
ent from that visible on the exterior. We will go farther, ani 


r tiese ape Yo phi add Are 
Ea healed wees see pemstiys 


4 scsites e: he ent nodd pee ibadnod to ewes ai vide 
wives Hox. ont #itnd wot seate «asters ioiz9 Moolwor ni 
Ssainpes 27 weds tadd ebstiisi sde eqeted 
ose ys ott netoms sends. s0t YISBROOSN SIS". seatHeo 
INBRED. m hroyed: heel: gon oF uedd bewetle eedgae 

2 TOO yeat aonie. “,duieg tealess asi fe 832 985 
ee ten gated Od Bid? <3 G sticeascy to wy feait edd 
ite eit oxet binon ved? bas ised of esos Saiddes bes 
jb est qino bed @rctoriiesoo agace edd 3i seY..vado 
leds Saenom sot moti ertaes en eeaieae ed? beoi se 
fi edd Sited aver Elnon ved? .Searsd seed bad 
isp Bae dow de1ii odd Guies pisiid babsoos 
F 568 Ss ,Vieténes esd co ted jcttuso unifeis. 
fvailes qo -s8isvecets 943. te steqgeteqan edd. 
& net fortes sid? .exoied dooinea te uvor ai 
a ) Roiveiiaa) 4 Bore 2d? euuses ee 37 20nd 
£- 4 otttne tlied Tomck 40 noeditass éd3 Yo Liss 
qi 22 bos " teks 268. seat whl. ae foinaeis 86 


z cies nr rs gon nedd Sree cesueaetq aa. itn ‘sankas 
39 ilin sesqd .feo38 ad beet odd Si Bose .5 sentco dz 
boa ME tee oti iaobgne tennol on- {liw RS dmswbese sti. deds . 
oe say ode godd axis Ssisorsenon meed bad dois teivotles 
S91000 seed erete.oas te pnabagnge: sit bas fh an 


pandxe att Yo eathea: 
. ad ‘Bioes serusga 


3290 
will say that those two skeletons must be absolutely different, 
and #e shall explain why. When the Romans built a transverse 
arch, the head of a tunnel vault supporting a load, or even a 
relieving arch, they took,care to proceed as indicated by Fis. 
3 at A; they laid up from the springing about a quarter of the 
arch in rows of bonded bricks: then the two quarters remaining 
in rowlock brick arches. Since they built the relievins arches 
befors the fillings that theseézarches were required to relieve, 
centres were necessary for those arches. The system of ro#lock 
arches aliowed them to not load beyond measure the carpentry 
centre at its neakest point, since they commenced by settings t 
the first row of voussoirs D & This row being set, the centre 
had nothing more to bear, and they could turn the other two ar- 
ches. Yet if the Roman constructors had only the intention aot 
to load the carpentry centre from the moment that the first arch 
had been turned, they would have built the pest of the arch with 
bonded bricks, using the first arch as a quite safficiently re- 
sisting centre; but on the contrary, we see without exception 
the uppercpart of the transverss or relieving arches are built 
in rows of rowlock bricks. This method was justified by exper- 
ience. If we assume the arch A (relieving arch of the external 
wall of the Pantheon of Rome) built entirely of banded bricks, 
as sketched at B, and that the piers F and G spread apart beca- 
ass of somes movement, for example an earthquake or settlement, 
this arch will break in the extrados at A and at I in the int- 
rados; all the pressures will then act on the two angles K ani 
the corner [,, and if the load be great, these will crack, so 
that the sesment K K will no longer support it. But if this 
relieving arch had been constructed like those of the Pantheon 
(see A), and the spreading of the piers had occurred (see C), 
the three ronlock arches would bend and open, and the loads #0 
wuld be divided between 6 angles of the intrados at M and 3 
angles of the extrados at N, at the crown. The angles of the 
ruptures would be shorter, and tae disorder would be much less 
than in example B. One thei understands ahy these brick arches 
are always rowlock arches in their upper part, i.¢., in the 
part bearing the load; this was to retain a certain elasticity, 
that arches Bomogeneous in their depth could not have. This p 
principle is based on observation, so simple also, bat so Lit- 
tle followed in modern architecture, for a stronger reason, sas 
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applisd to domes of sreat diameter. 

Conformably to the method explained in Fig. 1 and by reasons 
Siven above, it was necessary for a dome like that of the Pan- 
theon toobe rapidly blocked out on the centering, so to speak, 
that the Romans adhered to making light and short timbers as 
mach as possible, in order to avoid useless expenses, difficul - 
ties in settings, and the waste of carpentry. To clearly explain 
the method of the Roman constructors, shen they desired to er- 
ect great domes, we will take as a type the Pantheon of Rome. 
Fig. 4 presents a section of that hemispherical vault. The ex- 
ternal aali with its relieving chambers so skilfully combined, 
has been built up to the level N with the beginnings of the va- 
alt, divided by 28 coffers in its circumference, leavins beta- 
een them 28 solid piers, that lose themselves in the solid p 
portion of the calotte comprised between the point a and thee 
eye Le These 28 piers indicate the places of the carpentry cen- 
tras C abuttins against a frame of carpentry composed of 23 p | 
posts and two s$rons rings. We assume these centres to be made 
of short timbers and according to the system of Roman carpentry 
reproduced in the reliefs of the column of Trajan. xcept by 
means of a prodigious expense, one could not think of placings 
centres resting on the sround and with ties. This system of 
centering is further still used at Rome and a part of Italy a 
and is solid, but cannot support 4 very heavy load. The 28 half 
transverse centres being set, it was necessary to connect them 
by cross timbers and to form the centering to receive a mason- 
ry vault. If the constructors had claimed to close in this car- 
pentry 9 calotte like that with the siven section, it is evid-— 
ent that the ceatering would have been deformed by the load as 
soon as the masons reached the point P, for on such a great s 
surface it was not possible to construct at the same time an 
entire zone of ths dome. Certain points would be accidentaliy 
loaded more than others, from which could result immediate 4 
disorder. One sess at A one sishth of the horizontal plan of 
this system of centerins. In section the coffers are so profil- 
ea that their edges are all visible from the centre of the oa- 
yement of the edifice; i.e., (see at R the detail of the secti- 
on of one of the coffers of the second zone), the eye of the 
observer being placed at the centre of the edifice on the pave- 
mént percéived the entire deptas of those edses, which tend to 
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Ghis point of sight. The centering being thus arranssd, it wag 
ascessary to find the quickest and most economical method for 
obailding that enormous dome. The details of that operation are 
explained in Pig. 5. At A are the centres. To connect the cur- 
ves and to place purlins, ties a havebbeen nailed on the sides, 
as one would do for lintels. These ties each had tvs Sains that 
received the purlins £, that were notched at e to receive the 
additional centres g. Sheathing P rested in a rebate and connec- 
ted the two purlins. There remain the open frames F to be clos ed. 
Now the skeleton of the carpentry so combined being perfectly 
stable and as light as possible, indicates the work incumbent 
on the masons. They profited by the sooden members for setting 
their brick ribs; it #as aseless to fill the spaces between the 
ribs with solid masonry. On the contrary, this was a case to 
profit by these spaces F left between the members to Lighten 
this masonry. Then instead of closing those voids by nrdinary 
lassins on the frame composed of purlins and extra carves, they 
placed another ysahitdees frames §, on which was a second projec- 
bins frame h, and a third i, then a panel of planks, each being 
smaller. In section these thrse frames and the panel gave the 
profile indicated at R in Pig. 4: thus they found the mould for 
the coffer indicated on the centering. Phé sasons could then ~ 
execute their work very rapidly, as indicated by the sketch B 
in Fig. 5. They taened on the centres the brick ribs G, conneo- 
ted at the purlins by the brick shores H, also slightly carved 
and set on a wooden centre removed as soon ar the arch #as tar- 
ded. This brick skeleton repeated accurately the sooden frame- 
work, leaving the coffers visible, on which it was only necess - 
ary to place 4 concrete of lisht materials and mortar (sse at 
$3). It iscclear that the panels ¥ of this concrete were much 
thinner than the depth on the framework. This concrete in cells 
then formed as many little compartments comprised between the 
longitudinal ribs and the zonal bands of brick. This first op- 
eration could be rapidlyycompleted and formed a very resistant 
shell, well balanced but light, and that thenceforth made the 
wooden centering superfluous. That might dry and open in its 
joints without resulting in the least disorder. But a hemisph- 
erical vault of this extent and about 1.6 ft. thick at the ribs 
could not offer serious suarantees of durability for construct - 
ors, that claimed to leave nothing to the chances of accident, 
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Such aS a hurricane, a great atmospheric pressure, an oscilla- 
tion of the sround (from which Rome was not exempt). It was 0 
necessary for this framework of relatively thin ribs to be pre - 
served, enclosed and held by & protecting shell. The hemispher- 
ical calotte being made even externally by concrete, or rather 
by coarse plastering, the constructors sought the means nose 
suitable for ensuring this light and fragile shell. Thas they _ 
mast have adopted ths system seen by Piranesi, 4 system expla- 
ined in Fis. 56. Of all the great domes known and still entire, 
that of the Pantheon of Asrippa is the only one not cracked. 
That of S$. Sophia was restored on several occasions; bps of 


1 Then 
- Peter of Rome is cracked ¢ ery serious manner. 
“p be eve i taa¢ a to itis doubles System. that the dome of 


the Pantheon of Rome must be preserved intact, in spite of 
terrestrial movements, that on several occasions caused acci- 
deats to certain edifices of this city. Ve have not been able 
to verify the fact 6fathis framenork of arches doubling the 
dome with coffers: the indications of Piranssi can alone supp- 
ly information. But certain arrangements ofsthefadram of. the 
edifice leaves little doubt to us in that respect. In fact if 
one slances at Fis. 4, he sees that this drum (see the eighth 
of the plan at A) presents a series of solid and void parts, 
that coincide with the points of support of the lower niches 
forming chapels today. Knowing that the Romans in their struc- 
tures do nothing without a motive, one could not understand 
why the buttresseg T sere reserved, unless they contributed in 
Some efficisnt way to support thse dome. Thesebbattresses T are 
not arranged at the ribs of the coffers: they have a distinct 
‘function, explained by the outer framework represented in Fig. 
6. To form this the dome with coffers served as a centering, 
and light centres of wood sufficed for turnins the arches res- 
ting oa the extrados of that dome. After these arches were tur - 
ned, it only remained to fill the intervals with a conerste of 
light materials, as indicated, at B in Pig. 6. 

Note 1.p-A478-. 1% VB necessary to stote that these two dones 
are erected on pendentives: out the noture of the cracks prod - 
cea An the Gowe Of S. Peter does not indicate thot these aVsor - 
ders are only aue to settlements. There ore ruptures in the dome 
Vtsertf coused by o slVEht elevation of the zone of the hounctes 
of the dowe. The ruptures produced by settlements, on the cont - 
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contrary, ore produced (and thot must ve so) ot the base Visevf 
of the hemisphere, which Vs the motive for plocing o circle of 
Vron ot that bose, these cracks are according to the meridian 
Vines. The orocks sear on the extrodos of the zone below the 
Vontern ore scocording to the horizontal circles, and produce a 
pressure on the Lintrados, thet couses the separorion of pieces 
of prasterinéd ond of wnossicss. 

fhe economy of centerins occupied the Roman constructors so 
much, that even when they made vaults of cut stone and of saf- 
ficiently Sreat size (which is rare), as for exampls in the 
monument of Nimes known under the name nf baths of Diana, they 
set transverse arches on centres, and those transverse arches 
themselves served as centres for setting sreat slabs on them as 
one places lagging, Our Fis. 7 explains that system of constr- 
action of vaults. In this last case, the constructors saved all 
wooden centering, since the thick slaps of ‘stone have each snd 
testing on the transverse arches. Then it is evident, that in 
the construction of their vaults the Romans economigsd as mach 
as they could, dota material aad time, and consequently never 
incurred assless expenses. One can scarcely cite ons or tao e 
examples of cross vaults with cut sections in aj} the edifices 
of antique Rome. By this same mo ive of economy they avoided 
pénétratioas, back-arches, masonry pendsntives, and shich car 
moderna architects show them so lavishly, when they claim to. 
have studied antiaue architecture to derive benefit from it, 
to the great damage of our finanecss. 

Note LopoAT7e. Me SFhHoisy, S youns Brench enSineer wil\ soon 
publish ao very complete work on the structure offRomon vaults, 
From the monuments. This collection, that we hove hod in our 
hounds, gives tncdertoil the vorious procedures ewploued vy the 
Sreot constructors, ond demonstrates tn the wost evident wnonner? 
Thos econowny Ho expendiiure wos one of their principsld cores. 
Ke wdvuise arohitects thot seriously desire to know the proced- 
ures employed vy the Romans itn construction, to refer to the 
works Of Me Ghorisy on thie notter. 

We mast extend a little on the system of construction of Re- 
man vaults to show certain analogies between this system and 
that adopted in Prance about the middle of the 12 th century. 
Analogies in principles, as will be seen, and not in forms; 
anhich proves again that true principles established on correct 
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and logical observation, are not a restraint in the art of arch- 
itecture, but on the contrary is the sole producins force. : 

Already at the end of the empire, these methads employed in 
the construction of vaults were changed; the constrictors nes— 
lected the opportunity to regularly apply the procedures &CCED - 
ted in Roman edifices until the Antonines. At Byzantium the 
Sreat vaults of the church of g. Sophia are rudely constructed. 
[It is unnecessary to state that during the first centuries of 
the middle ages, the last traces of those traditions of the good 
Roman epoch were effaced. Men sousht to reproduce in small di- 
mensions the visible forms of Roman vaults, bat no longer knew 
their actual construction. Tt was only at the beginning of the 
12 th century, that a sudden advance in the construction of 
vaults manifested itself, and there appeared the embryo of a 
aew system in the Yest. This phenomenon occurrins at the nom— 
ant of the first crusades, it was very natural to attribute 
this abrupt development to oriental influence: bat the docummts 
that could be collected up to the last years scarcely confirmed 
these assumed conjectures, shen count Melchior de Vosue undert— 
ook 3 joarney in central Syria. Accompanied by a youns architect, 
a skilful draftsman, WY. Duthoit, count de Vosue brought from 
those provinces a mass of documents of high importance for the 
history of our French art, for they sive us the explanation of 
the progress, that manifested itself so rapidly in the West from 
the first years of the 1%, th century. 1 tn fact these monument s 
of central Syria due to a Greco-Roman civilization present a 
special character. In their construction the Greek and Roman 
slements are not placed beside each other, as it occurred in 
the edifices of imperial Rome: they combine under the clear 
and logical mind of the Greek. We have emphasized many times 
this sinsular arrangement of the Roman architecture of the en- 
pire, 1 hich only regarded Greek art as a sort of decoration 
independent of the structure; so much so that in every Roman 
edifice, one coald remove that ornamentation borrowed from Greek 
art without affecting the organism, so to speak, of Roman arch- — 
itectare. 

Note 1.-p.-A73. See Syrie centrale, ciwi\ ond relisious archi- 
Lecture Pfon 1 st to 7 th centuries, vy count Melohior de Yome. 
Boudry. pwuolisher. 

Note ~.p-A480. See Entretiens aur Liarchitecture. 
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The Greco-Roman edifices of central Syria proceed quite diff - 
erently: the two GreekcanddRomen constructions lend 4 mutual a 
assistance; there is no longer a skeleton and the vestment cov- 
ering it, bat a body complete in all its parts. The arch and 
the lintel are no longer combined in spite of their properties, 
as seeu so frequently in the architecture of the empire, but f 
fulfil their actual functions. This rationalism in the art ev- 
idently exerted an influencs on the western peoples, aho thren 
themselves in compact masse into those provinces at the erd 
of the 11 th century. It was no longer to follow afar the weak — 
ened traditions of imperial art: the crusaders found in the ci- 
ties already abandoned but still standing in the Hauran, an ar- 
chitecture new to them, clear in ets expressions as a lesson 
well learned, fertile in deductions, easy to understand, and 
that could be adopted to every need. } 

Phe cross vault does not exist in those edifices, all being 
built of jointed masonry, but indeed only the tunnel vault, the 
dome and half dome. Transverse and archivolts are frequent, and 
these transverse arches that form bays support sither ceilings 
of stone or of carpentry, according as the localities have or 
do not possess wood. 

We shall examine why these arrangements mast have had a dir- 
ect influence on the construction of our western vaults, and ec 
caused the abandoning of the mode of construction of the Romans. 
Here (Fis. 8) is a fragment of the basilica of Chagga, ‘i whose 
erection dates from the 3 nd or 3 rd century of our era. The 
bays of this basilica are narrow (8.2 ft. on centres of piers) 
and are covered by thick slabs between the transverse arches; 

a layer of tamped earth covered sith a coating formed the ti- 
$ht terrace on the upper slabs. The construction consists of p 
piers of square section bearing transverse arches over the pr- 
incipal nave, abutted by other transverse arches turned over : 
the side aisles, which sustain a gallery in the second story 
looking into that central nave. The character peculiar to this 
construction are the transverse-arches composing the internal 
skeleton of the edifice. Nothing similar in the western Roman 
structures of the emprre. The Roman vault of masonry as just 
shown at the beginning of this Article, rarely possesses visi- 
ble transverse arches, ~ since these arches are imbedded in 
the thickness of the vault itself and are only concealed ribs. 
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Note 2.p-4A0. See Surie centroe. 

NOt!) 1-P- AGL. The example of the tenple of Diane st Kimes is 
an exception. 1% must not ve Lost from view, thot the Rowon won- 
wunents erected Ww Provence ore perme.ted by the Greek spirit, | 
far wore thon those of Italy, porticularly in approcehing Mor- 
sevlles. Tt Ve IWteresting to verify the onolodies existing 
between those antique monuments ond SPeRoRON Provence ond tho- 
se of centro\ Syria. 7 

For western architecture, so greatly impeded at that epoch, 
when they attempted to establish vaults on the plan of the Ro- 
man basilica (Art. Architecture religieuse), the sight of an . 
edifice like the basilica of Chagsa, -- central Syria still 
possesses several conformed to these arrangements, -- must bri - 
as forth the idea of applying this mode of construction, whils 
replacing tee terraces, suitable neither to the climates of the 
Hest nor to the nature of the materials at their disposal, by : 
a tunnel vaalt over the middle aisle, by cross vaults over the 
sides aisles, and by a half tunnel vault over the gallery to 
permit the establishment of inflined roofs and to abut the o 
central tunnel vault. These deductions naturally presented the m- 
selves to the minds of the western constructors, however unso- 
phisticated they may be supposed. . 

The section of the basilica at Chagga (fig. 9) sives the sk- 
etch A; two bays of the plan are projected at a. Subjected to 
thenecessity of covering their edifices by slopes sufficiently 
steep to receive tiles, and not being able Gonseaquently to em- 
ploy the system of terraces of the Syrian architects, the #es- 
tern artists desiring to apply the very simple principle of 
those basilicas, only had to raise the Sreat transverse arches 
of the nave, aS indicated at CO in section B, to connect these 
transverse arches by a tunnel vault concentric with their ext- 
rados, to turn a half tunnel vault D over the gallery between 
the transverse arches &, and according to the Byzantine mode,17 
cross vaults between the lower transverse arches of the side 
aisles. The substitution cf vaults for terraces necessarily for- 
ced the piers P apart, The archivolts F and other archivoltsT, 
or an opening looking into the central tunnel vault. But the 
archivolt intended to receive the vaults of the side aisles 
advanced to the inner faces of the piers P, and then to support 
the upper transverse arches ©, it #as necessary to add to these 
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piers a projection — in the form of an engaged column. From a 
stractars in which the arch afidtthe!iliatél were sinaltaneously 
employed with an exquisite feeling of truth, the western archi- 
tects without too much trouble came to build a monument en-ire- 
ly vaulted. Still this modification, apparently so simple, ra— 
_ ised difficulties in detail, that were only sradually solved. 
Yet such is the power of clear and logical primary instruction, 
that all labor involved was done under that primary influence, 
The western instructors, in seeing that Greek architecture of 
Syria, learned to reason; thus from that epoch their sorks, 
previoasly so confused and full of traditions badly understood, 
reproducing and corrupting more and more the forms of Roman aa-— 
tiquity, arose and advancedbby relying on reasoning, in these 
pfinciples left by the last of the Greeks. 

Bote 4.2423. Ke shov\ soon explain in whot consists this mide. 
This section B is that of most of our Romanesaue churches b 
built at the besinnins of the 19 th century in Auvergne, Lands e- 
doc, Provence and Lyonnais. One can easily verify that there is 

less differsnce between section A and section B, than between 
any vaulted monument of Rome and that section BR. This round +t 
transverse arch & of the sallery, that one finds again in the 
Salleries of the Romanesque basilicas of Auvergne and of Landile- 
doc, and cannot be explained with the half tunnel vault (art. 
Triforiun), is a vestise remaining fron that influence of the 
Syrian monument. As for the differences in detail just nentimed, 
let us first see in what they consist. The piers of the basilica 
of Ghassa (see at a) are square in section, which was natural, 
since those piers only received two transverse arches, and tha t 
the archivolt connecting those piers starts as a penetration a 
above the springing of the two transverse arches (Fis. 8). But 
we see that already in section B the archivolts G that connect 
the piers have their springings at the level of the sprinsgiags 
of the trameverss arches F (Pig. 9). The extrados of these ar- 
chivolts G is only disensased above that impost, and consequen t- 
ly the springing of the cross vault could only be established 
on a point raised above that separation, which is indicated in 
the perspective sketch (Fig, 10). There ss an embarrassment, 

ons of those difficalties in deteil in the art of construction, 
that soon compels him to find a satisfactorm solution, however 
little he reasons; non all those who have practised that art, 
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and who are not satisfied sith almost right, who desire to find 
the true solution, know how these sections lead one to modify 
certain forms, that seem consecrated by time. And it is preei- 
sély in the manner of solving these difficulties dating from : 
the first ysars of the 12 th century, that one recognizes the 
power of that logical instruction, found in the Orient py our 
Freach masters of that epoch. At first those masters reasoned 
thus:-- since two transverse arches and two archivolts spring 
from the same levée,, and that between those transveess arches 
and atchivolts (on their extrados) it is necessary to start 
eross vaults, it is absolutsly necessary for the pier to have 
exactly the sections of the voussoirs of those arches, so that 
they find their places on it, and consequently the square sect- 
ion does not suit that pier; then they draw the pier 4 (Fis. 9). 
Thas the transverse arches find their bearins at d, the archi- 
volts at b, and the Sroins of the vaults spring in the reentra - 
nt afsles ¢, that are the points of the intersection of the ¢ | 
extradoses of those arches. But soon, when the vaulted monume- 
nts becams Sreater, these architects recognized that the arch- 
ivolts supported the side walls of the tunnel vault, and mast 
have greater thickness than the transverse arches that are not 
loaded, that tasse sorinsings of cross vaults in the ansles re-. 
quires either 2 special jointing, or reduce the pier by reducing 
the load: then they drew the piers according to the plan K. the 
archivolts are separate at f, the transverse arches of the side 
aisle at a; the angles to receive the springings of the cross 
vault: the angles i, the relievins archivolts over the opening 
of the sallery, and the great transverse arch of the central 
tunnei vault, having the width m m, rests on the abacus a of @ 
capital resting on an ensased column. But the archicvolt f of 
the transverse arch 6 has a thickness sreater than the space 
op, from which it results that the sroin & of the vault must 
rise vertically until the depth r p of the voussoirs is Separa - 
ted from the groin; then the constructors add also an engaged 
column to the front of the pilasters of the archivolts and to 
the rear transverse arch, so as to advance the voussoirs of th- 
sse arches in a manner to disengage them entirely from their 
springing. Thus is gradually composed the Romanesaue pier of 
the 12 th century, reauired by the deductions derived from the 
constraction of vaults. 3 
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While men did not have under their eyes those monuments of 
central Syria, it was difficult for them to render an accoant 
of the motives, that caused the adoption during the last part 
of the Romanesque period, of these transyerse arches separat- 
ing the bays of vaulted edifices, since the Romans did aot se- 
parate the bays of their vaults by transverse arches. The Syr- 
ian edifices give us the solution of that question. In those 
edifices, by a ssries of very correct reasoning, the transy- 
erss arches aré made for spans too great to be covered by lin- 
tels, or by carpentry in a country where wood was rare for a ; 
lons tims; those arches support great terraces es in the prece- 
ding example, or purlius. This causes as to say that those Syr- 
ian artists knew better than the Romans, how to combine the 
arch and thé lintel. Vestern architects have retained the tr- 
ansverse arches as the natural skeleton of every edifice built 
of stone; only between those arches they have turned vaults ac- 
cording to the Roman tradition, sither tunnel or cross vaults. 

Rut in S. Sophia at Byzantium, the Roman cross vault was air - 
esdy modified. [ts central croan was then habitually placed ab- 
ove the level of the extrados of the crowns of the transverse — 
arches (Fis. 11), if indeed one could gives the name of transy- 
erse arches to arches scarcely projecting from the enternal 
surface of the vault. For example, the arch A of Fis. i1 was 
only the Roman brick rib, which instead of beins entirsly imbd- 
. ded in the thickness of the vault, projected a little. One will 
further aote that these arches A, 8B, 0, are flush with the Vad — 
1t at its sprinsins at D on the sauare abacases of the capitals, 
and only emphasize their projection in approaching the crown. 
In brief, those arches are not concentric with the vault, which 
is a sort of compromise between the dome and the cross ‘\ault. 
Now this is the principle of construction generally adopted by 
our western architects in the construction of their cross vaul- 
ts at the end of the 11 th century: accordins to this system 
aere made the vaults of the nave of the abbey church of Vezelay, 
which date from the first years of the 12 th century, and not 
without reason was this method adopted. These sxelled vaults 
offered more resistances than vaults senerated by two cylinders 
intersecting at a right angle. We developed all concernins this 
question in Art. Construction, aud if is sot necessary to retarn 
to this subject here, the more because at the beginnings of the 
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12 th century, men did not apply the care in the practice of b 
building, that the Romans had known how to employ. They no lon- 
ger made those fine large square bricks, that allowed the imbed- 
ding of strong ribs in the thickness of vaults and to obtain 
we11 bonded sroins: built of tafa or of irregular rubble, very 
rarely of roaghed rubble, the sgroins offered no cohesion and 
tended tx separate. The more nearly tbe constructor approached 
the dome, the more he avoided the chances of rapture of the 
Sroins, since those scarcely formed a projection from the in- 
trados of about half their depth, to lose themselves in an el- 
lipsoid in approaching the crown. Besides, te trace the diago- 
nal carpentry centerings, there was no need of seeking the curve 
of the intersection of the two cylinders, but it sufficed to 
draw a semicircle sith a diameter equal to the diagonal of the 
parallellogram to be vaulted. 1 on these diagonal arches and 
on the extradoses of the transverss and side arches was placed 
boe lassius, and then with earth was made the swelled form nec- 
essary for each triangle, so as to approach a dome more or less. 
They then built the masonry on this mould, without the necessi ty 
for making & special arrausement for the Sroins, only apparent 
at the springings and invisible at the crown. This sort of va- 
ult has the appearance internally presented in our Fis. 12, an d 
the entire curved surface comprised between the points A, B,C, 
D, was either a spheroid if the vault was built on 2 square p 
plan, or an ellipsoid if it was on a rectansular plan. 

Note ~1.-p.Al7. AVL this theory Vs developed in Art. Gonstruct ion. 

Bui before entering into any developments of this subject, it 
is necessary to make knowa the experiments that preceded and 
produced the revolution, that occurred in the art of construct- 
ins vaults at the middle of the 12 th century. | 

¥e have stated that the Romans avoided as much as possible t 
the penetration of tunnel vaults, as presentins difficulties | 
and loss of time for the constructor. In fact the Romans, and 
this results from toe study of their monuments, -- sousht toe 
sconomizs time, i-é., while building so as io ensure perfect 
stability and a lons duration for their structures, they claimed 
to obtain a result in the shortest time. Then they avoided ths 
jointing of masonry requiring complex drawings and jengthy st- 
onecattins. If they had 4 tunnel vault penetrating a vaulted 
hall, they kept the crown of this tunnel vault below the springing 
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of the tunnel vault must be penetrated. wor example (Fig. 13), 
let a gallery A have a tunnel vault; the tunnel vault of the ¢ 
gallery B communicating with the former was tarned, its crown 
S being below the springing of the tunnel vault D. The Coliseum 
at Rome, the amphitheatres at Arles and Nimes, present that on- 
yerneuied at every step. But again when the voussoirs are cut 
in stone, instead of being bonded and set side by side, as shown 
by our Fis. This system of jointins is visible, not only in the 
amphitheatres of Arles and of Nimes, but also in the aqueduct 
Pont du Gard, and in many other edifices of the empire. Tt is 
clear that this method economized the time and cost: for there 
nas only reauired a template for the stonecutters and at each 
joint a carpentry centre, instead of lagsins af centres. In t 
this case the setting proceeds much more rapidly, than shen the 
joints of the voussoirs are bonded. The architects of the midd - 
le aseés sometimes ased this procedure, notably in Provence, # 
where they had under their sy¢s examples of antiquity; but the 
plans that they adopted for certain parts of the edifices, like 
the side aisles surrounding the sanctuaries, side aisles into 
which chapels opened, required annular tunnel vaults intersec- 
ted normally by other tunnel vaults. There was a real difficul- 
ty for the solution of which men could not resort to Roman sir- 
acbures, that do not present examples of this kind of vaults. 
The Byzantines had attempted to construct vaalts resting on 
columns and forming intersections of cylinders, cones or ell- 
ipsoids; but it must be recognized that these attempts are 
rude, proceedings only by sxperiments, and do not give as a res- 
alt a Seneral method that can be formulated. Tn spits of the 
difficulties caussd in the construction of the vaults of 2 
sids aisis ¢xtending arouad a sanctuary resting on columns, 
in startias from the Roman or Byzantine principle, it is to 
be believed that msn strongly adhered to this arrazgement of 
the plan, for western architects did not cease to seek the 
solution of this problem, from the beginning of the 12 th ec 
century until it was completely solved at the end of that cen- 
tary. It mast even be recognized that this lons series of att- 
esmpts in no small desres contributed to develop the system 
from which proceeds the cross vault of the 13 th century: an 
excellent system, since it allows all imaginable combinations 
ahile always employing only the same procedure, 


ceo octane eonenitfeank to ttnctie ehoeweb todd 
‘eine a B08 sricaeeiitee apie ‘aah anise 7 


=. ww Canes end *e aiken coud” ‘Beet 40 e109 
e (abedaso ia sagenOtGads ott i ee ene 


if canal! ‘eaent a mesh as Sas oF Sisk | 
~tnessig sncite ane eng aguesdd ¢isvineseous baiesey jweisas 
| ell ay inobe {deze Sit Lo aeuedisoss ex7 of sovicenedt snk 
2 Bod paertense vey ‘ett cf, medt pt nevis tuing Ratsante 
eae fs eee. seavitasedd ys ¢oe waldosy edd 
exsia foivtenk #0 stibay evote banssd fas ensnom eat 
s ad  fabseant e063 Yo cowie tert $4¢ word .noiteve te. 
> sao naan qavdo of: (odideads bat debey eoedisg 
yosd senders bere venast 66 bed azfnav seas? 
a(3F een) asic gt seizns 14221 fe goieeoto 
wistio ine od: heaiask’ eeniines y= eed nede- 
e yadd .anenloco beta toad ho. 2b2e ano. dB bate 
Roms. ‘edd Seeds Bane .seddons oF nuafon e6¢-#04) 
Sfacbesict 4@ Viivev Lesnot te londe na hetonisenoo yess etiove - 
“Gn: “Heat Hae Lonast” iad. s bedesme yedd hue {lex satsofone | 
oo ae: evede Seater flewedd no eaycto lo enki sat fetiee 
5 eds , 26st <atIuew teers behieve yous sci? «20! 
a edd tad se fae eitinay ‘Paanpdovelonss octet atiovidese 
| iE ikea enoig thers Aéter edt be 
x ‘ re oot Ene edt feitegnoe. pelnnavenite: to boites wids too 
fonts tee (etlovidote eat avods Wibies eidsteblence BR abot 
ert Sait od beviseh youd 32 stptoursa 8 beias 
se 10 YIoce ‘becess edd af prelieg @ tattle .cofsis ebis 
i eid here id tt’ Gad YO EAS, edd ta -¢0 eeded eo. qed? 
a . jeaieneg’ oF beetle Sicntee aaiemed 30 bodven 2 


Tends oui | vod sevfosness pat 
trae new go-efd $0 astrosde odd 21 to 
pee she some eee ote stiovide, 


435 

To cause to be appreciated the brogressive advance in a work, 
shat demends efforts of intelligence and the successive combi- - 
nations of experience based on a positive science like geometry, 
there is nothing but to follow step by step the approximate and 


more or less happy solutions of the #iven problem, to show each ~ 


improvement, the abandonment of certain methods that cannot 1 
lead to 2 definite solution. This is what we are soins to att- 
enpts to do, in regard to these vaults extendins around sanct- 
uaries, passing successively through the combinations present- 
ing theaselves to the architects of the middle ages, from the 
stakting point given to them,to the very complete solution of 
the problem set by themselves. 

The Romans had turned cross vaults on isolated piers of sau- 
are section, from the lirst times of the imperial period and 
perhaps under the republic, to cover cisterns and lower stories, 
These vaults had no transverse arches: they were half cylinders 
crossing at right angles in plan (Pig. 14). 

When the Byzantines desired to vault circular salleries supp- 
orted at one side on isolated columns, they turned archivolts 
from one column to another, and above the crowns of these arch-—- 
ivolts they constructed an annular tunnel vault, or indeed an : 
enclosing wall, and they erected a half tannel vault that sap- 
ported the line of crowns on the wail raised above the archivo - 
lts. Thus they avoided cross vaults, i.¢., the penetrations of 
archivolts into annular tunnel vaults, and in that they follow- 
ed the Roman tradition. | ‘ 

But this msthod of construction compslied ths architects to 
lose a considerable heisht above the archivolts, and also to 
raise a structure, if they desired to find over these circular 
side aisles, either a gallery in ths second story or windows. 
They one takes up at the end of the 11 th ceniury in the West 
the method of causing the archivolts to penetrate the annular 
tunnel vault. Now in that case, see the difficulties that pre- 
sent themselves ia as sanctuary Supported on columns, (Pig. 15), 
or if the abacusss of the capitals are souare as at A, the ar- 
chivolts are wider at ab than at cd, or if they desire the . 
soffits of the voussoirs of these archivolts to be parallel, 
the abacuses of the columns must be trapezoids in horizontal p 
projection as at B. In the first case, these archivolts are 
portions of cones: ia the second they are cylindrical; bat if 
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gurveoéftthe sanctuary is not very large, these abacuses in % 
trapezoidal form have an effect very disagreeable to the eye, 
and produce acats aasles that badly resist a load. Seen diago- 
nally, theseceapitals appear to project more at béne side than. 
the other, and seem to rest badly on the shafts (see D). yen t 
then attempted to adhere to the Square abacuses: but instead 
of turning vaults normal to the curve of the sanctuary on a 
conical surface, their crowns were kept in a horizontal line, 
and the curve a b was an oval, while the curve c d was round: 
Or indeed the sprinsins of tie archivolt was skew from a toe 
and b to d, so as to have at ¢ d and a b a round-arched carve, 
and this last then gave the section of a tuanel vault that pen- 
etrated the annular tannel vault. : ; 

Thas were constructed the vaults of the side aisle=of the ch 
church of Notre Dame du Port at Clermont (Pig. 16). Bat (see 
plan A) if one desired the arch a bito be round, traced along 
the wall of the side aisle, the diameter a b being sreater than 
the diameter,c d and the diameter e f, the springins of the arch 
ef must be placed at a level much higher than that of the spr- 
ingins of the arch a b; so that an elevation made perpendicular 
to the axis X 0 would sive the projection traced at RB. -- Alw- 
ayS asSamins the crowns on a level --and that in 2 section made 
on O X ons would obtain the projection traced at D, the spring- 
ing of the archivolt they follows on the impost the dotted line 
g h. Vaults so conceived could not be rigorously drawn on the 
diasram; they were only obtained by experiments and by an en- 
pirical method. Yet the archivolt e f, that was only a penet- 
ration and was not detached from the vault, mast support the 
wall of the axis, and Gould not be made of rubble or conerste 
on a mould, and it was nécessary to construct it in cut stone, 
Hence one conceives the difficulties, that assailed the const- 
ructors. Properly speaking, there are no archivolts here, buat 
skew tunnel vaults penetrating an annular tunnel vault. Thus 
oné soon recognizes that there is an advantase in separating 
the archivolt from the vault, in making it independent. But 
thea how to support the imposts of these archivolts on the 
Square abacuses of the capitals? Here is drawn the abacus (see 
A, Fis. 17), the archivolts are projected in D D. We draw the 
imposts or the first voussoir od this archivolt at a a: there 
vill remain between their extradoses on,y the bearing b, and 
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the space c d for the springing of the vault. But as the sprin s- 
ings of the archivolts are higher than those of the section of 
the annular vanlt, it results from this, that if one desires 
the sroin to spring from the abacus, these sroins are separated 
from the verticals and form reentrant angles ec £, 6 4 h, with 
a meagre and disquieting effect, indicated by the perspective 
sketch A’. If these are good reasons for making the archivolts 
independent of the vault, one mast at least find them as Sood 
for turnings the transverse arches springing from the isolated 
column to eeach the engaded column of the side aisle: transver- 
se arches that must facilitate the construction of vaalts tur-— 
ned by dividing the annular tunnel vault into bays. But ahere- 
is to be placed on the square abacus tbe impost, the first vo- 
aussoir of this transverse arch? If (see B, Fig. 17) ae claim to 
leave the two first voussoirs of the archivolts and the first 
voussoir of the transverse arch indspendent on the abacus of 
the capital, it is necessary for uS, Sither to give a little 
bed to each of these voussoirs, or tozinerease very much the top 
of the abacus, and in that case there will remain tro anoccupi- 
ed angles of this abacus; ali the loads will come to rest on M, 
i,@., inside the axis of the column, and will tend to make it 
inclined. Further (see perspective sketch B’) the springings 
of=the archivolts being at a hisher level than that of the spr- 
insins of the transverse arch, thers will remain above the Sp- 
ringing of that arch a vertical triangle T, and the sroin of fi . 
the vault can commence only at i, the point where the curve of 
the penetration touches the extradoscof the transverse arch. 
There is no need of insisting on the bad effect of this conm- 
bination. If (see 0, Fig. 17) from these three arch members ae 
form an impost composed by the intersection of the beds of the 
arches, they will become independent only when the curvature of 
their exirados is detached from the vertical: but since the sp r- 
ingings of the arches are not on the same level (see perspective 
sketch 0’), #@ shall again have at t a vertical triang,e, that 
aill carry the springing od the groin to s. Por artists that 
seek forms most appropriate to the purpose, those transferred | 
groins, not springing from the bottom of the reentrant angle, ' 
having the appearance of resting on the spandrel of the trans- . 
verse arch, cannot pe @ satisfactory solution. These archivolts 
and transverse arches resting like a “bec de flyte” (flute mo - 
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mouthpiece) on the abacuses do not present & construction conf - 
ormed to tie principle of the vault borne on projecting arches: 
principles that rejuire cach of these arches to retain its form 
and dimensions in its entire extent. The masters they attempted 
other combinations. At first they thought that the transverse 
arch, taoat bears no load, could be reduced in width, that appa- 
rently left more bed to the first vowssoirs of the archivolits 
and allowed the vault‘to spring from a lower point. For some 
time they adhered to this last system while cheating as much 
as possible, either by Siving more depth than width to the ab- 
acus, or by corbelling the first voussoir out a little on the 
abacus, so as to detach it. Still the construction of the vau- 
lts themselves had followed this prosressa At first made of 
rabble laid on a form, their springing was soon made of cut 
Stone, aid then one attempted to construct them entirely of 
dressed and jointed rubble. For stonscutters not familiar with 
the art of drawing, AA we are speaking of the first years of 
the 12 th century, -- it was not easy to trace the jointing of 
the circalar cross vaults; thus those first jointed vaults pre- 
sent the most eccentric joints, and the most naive expedients, | 
Without experience, those artists had tenacity and san a defi- 
nite purpose, and they sive us no small instruction, when we 
are willing to follow step by step the séases, that they made 
in the art of construction, without abandoning for a single 
day the path traced by their first attempts. Their deductions 
are connected by a rigor of logic, whose equivalent ean be fo- 
und at no other epoch; and especially in Tie-de-France one ver - 
ifies the persistence of constructors in following the conse- 
quences of an adopted principle. 

fhe side aisles of the collegiate church of Poissy were built 
frogs 1125 to 1130. Being supported at the side next the sanct- 
uary on single columns, the vaults of these side aisles already 
possess separate: transverse arches and archivolts sith spring- 
ings at the same level; it results from this that the cross v 
vaults spring in the reentrant angle formed by the extrados of 
these arches, which are nearly independeat. We say nearly, bec- 
ause the architect has cheated in separating as much as he could, 
the springings of these arches without loading the columns too 
unequally. For that he has Siven a little more projection ext- 
ernally to tbe abacuses of the capitals, and these not bsing 
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square but with their sides normal to the curve of the chevet, 
(See A, Fig. 18). This constructor has further doubled the ar- 
chivolts of the side of the aisle so as to raise the vaults, — 
and to cause the extrador of this second arch to have a sreat- 
er radias. From a to b exists a thick side arch -- considering 
the distance between the ensasged piers P P -- as much sreater 
then are the radii of the archivolts of the transverse arch. 
Thus tas architect has placed the springiné of thiS side arch 
lower than those of the other arches, as indicated by the sec- 
tion C made on the axis 0 A. In spite of the lowering of this” 
springing, the grown of the side arch rises above that of the 
doubled archivolt, and the vault presents a rampant section, 
that is further favorable to the introduction of light. Tt is 
necessary to tura vaults that also do not have diagonal arches. 
These vaalts being constrscted of roughed rabble, the construc - 
tor proceeded as indicated by the perspective (Fig. 19). He 
has connected the voussoirs at the interssction of the tunnel 
vaults forming sroins by means of skew cuts made on the job. 
One conceives that this stractare cannot be very solid, and that 
these groins only support themselves because the angles that t 
they form are very obtuse. Their appearance not bsing satisfa - 
tory, men did not delay to suard against theses inconveniences. 
But it is necessary for us to Slance at what was done at aboat 
the same epoch in other provinces, where the Romanesaue school 
had shown great splendor. 

‘In Auvergne from the end of the 11 th century, as we have 
ssen, the school of constructors had brought into the constrac- 
tion of curved vaalts notable imprbivenents, yet without seeking 
vith as much tenacity the solutions of the set problems, as did 
the schcol of the North. 

We find a curious example of this fact in the church S$. Jul- 
‘ian of Briondé, sahose choir was entiraly rebuilt in 1140. Before 
passing over and following the rapid advayce of the constructo- 
rs in the North of France, it is necessary to stop an instant | 
before the vaults of the apsidal side aisle of this monument. 
While at S. Denis in France, Suger caused the reconstruction of 
the ‘church of his abbey accordins to an entirely new system of 
construction, there was erested the apse of the church of Bri- 
auds. There the annalar system without transverse arches is s 
stikl accepted. the archivolts alone open into the sanctuary 
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‘penetrated ‘by tunnel vaults normal to the ‘curve of the sancta- 
ary, and ‘consequently forming cross vaalts. ‘At the windows ‘hi- 1 
‘ghting the side aisle: ‘between the chapels, tannél vaults of di- 
aneters smaller that the bays penetrate the annular tannel ‘Vad - 
‘1t. ‘But #hat mast be the object of a careful ‘examination of a 
-theséutaults, is that they are entirely ‘cut and are no ‘longer 
‘constructed of concrete, rubble ‘plastered, or ‘even of rapple 
‘eat and fitted tosgethe: as in the side aisle ‘of the ‘church of 
‘S- ‘Louis of ‘Poissy. 

On their part the people of Auvergne also sought progress, 
‘but only in the mode of ‘execution, without ‘changing :enything 
‘in the Romanesque system. Here (Pig. 20) is the jointing of o 
one of those ‘curved ‘cross vaults. At A‘is the archivolt open- 
‘ing into the sanctuary. | 

‘One sees that the architects ‘of ‘Auvergne at the ‘middle of 
the ‘12 th century had ‘not yet adopted the Separate transverse 
arches, and that the stone vault rests directly on the abacas 
of the capital. donever ‘irregular as it ‘is, the-jointing of t 
the ‘groins is conformed to the theory, and is composed ‘of stores 
of ‘quite large volume‘cat wit care. ‘Between the apsidal ‘chap- 
‘els, here:(Fig. 21) is how are arranged the ‘penetrations of t 
the openings that light the side aiske. The engaged ‘columns 
sapport the vault itself and not the arches, shich:in the ‘pro- 
‘vinces of the North at tha’ ‘epoch, are already ‘loaded to support 
‘it. Yet'‘in the first ‘bay of the side aiske of the ‘choir of ° ‘No- 
tre Dame du ‘Port at Clermont, whose ‘construction is» more than 
50 ‘years‘earlier than that of charch’ Se Balien of ‘Brioudé, one 
‘notes a separate transverse arch, ‘projecting ‘very ‘kittle it ‘is 
true, and ‘conssquently ‘in part ‘imbedded :in the:vault itself, bat 
ahich finally already ‘indicates the tendency to divide annular 
‘vaults ‘into ‘bays. .This‘sxampfe was not followed ‘in the:circular 
side aisle of Brioudé, swnose‘vaults are still frankly Romanes- 
‘que ‘in ‘combination, ‘bat constructed with ‘more:knowledge andic 
‘care. Having shown the tendency of that ‘central ‘province to mt 
abandon ‘its Romanesque traditions, ‘even for the construction of 
annular ‘vaults ‘placed on:isclated piers, and that require ‘snti- 
‘rély ‘novel ‘combinations, we shakil-fotlon the advance of the ‘ra - 
‘pid -improveaents ‘introduced into the structure of the-vaults _ 
‘p@lonsing to the :edifices of the ‘North. 

“By referring to Pigs. 1, 2,'5 and 8 of this Article, one will 
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‘observe that the ‘Romanesque vaults, which ‘present a perfectly 
homogeneous stractare ‘if only ‘considered superficially, ‘in fact 
‘consist of ribs and ‘of ‘neutral parts, or if one. ‘prefers that 
‘definition, of a framework and of : fillings: made as light and 
aS inert as ‘possible. We have-sgiven the two. ‘principal reasons 
‘causing the adoption of this systea: ‘it first is the ‘economy 
‘of ‘carpentry ‘centerings; the second is the advantage of turn- 
‘ing :vaults according to a rapid method that ‘ensures their hon- 
ogeneous structaré, uniform drying of the:mortar, at the same 
time as a perfect solidity of the ‘greatest ‘lightness possible. 
‘fe have seen that ‘in the constraction of ‘cross vaults, the :Ro- 
‘mans imbedded brick ‘sroins in the thickness of the vault itself, 
‘jast as they imbedded transverse arches:in the thickness of t¢ 
tunnel vaults and ribs in -he thickness of domes. This ‘method 
#as ‘judicious, not to be attacked from the point of -vien of s 
sokidity; was‘it so from the point of view of art?-Tf architec- 
ture has as ‘its‘objsct to:conceal :none:of the :procedures ‘in ‘con- 
‘straction that it‘eaploeys, but:on the:contrary to -smphasize t | 
them ‘by ‘sivins them:proper forms, ‘it‘is°evident that the Romms 
‘frequently ‘mistook that:‘principls; for when the:vaults sere-p 
‘plastered and ‘covered ‘internally by staccos and ‘paintings, in 
‘combinations ‘independent :‘of the skeleton, it was «impossible to 
‘know whether those :vaalts had‘or had not transverse arches and 
‘pibs:in their structure. That ‘resistant skeleton, ‘judged neces - 
saryfor thsir stability, -was always visible. ‘if itis partly 3 
accented ‘in the dome-of the Pantheon, it ‘is:no so‘in the wal- 
‘its of the ‘Baths of ‘Antonine Caracakla, those of the ‘basilica 
‘of Gonstantine, and:in the dreat hall of the ‘Baths ‘of Dioclet- 
‘ian. Thus the ‘question is reduced to its narrowvest ‘linits. | 
‘Should*not a%1 ‘constraction:be for the architect the :-motive 
of an arrangement intelligible to the:eye? The Greeks, justly 
so°extolled as artistsand so'littke understood, ‘in applying t 
their :principles, have they done anythinsg:*in thsir architect- 
ave ‘but to-resard the:constraction as the: psason dsterninias 
:every ‘form! Where have thsy ‘concealed the ‘Least members? “And 
those ‘little edifices of central Syria ‘mentioned above, are 
they not the -most vivid:expression of that feeling of the Greek, 
that ‘led him:in matters of architecture to regard atl -constrac- 
tion as the element :constitutius the visible form, ‘even after 
hg, suffered Roman ‘influences, so‘contrary to the taste of the 
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‘240 
‘Bat the Greeks ‘of the ‘late time in central ‘Syria did: not iba- 

-ild-cross vaults of great dimensions. They accepted from the 
;Roman ‘inheritance only the anch, tunnel ‘vault and dome. ‘Yet . 
they appropriated these forms whike adding to them tteir ratjon- 
al arrangements, and these tendencies are ‘very ‘marked, for ths 
western ‘men ‘could follow that course, shen they sag those ‘mom - 
ments at the end of the 11 th ‘century, :but<@ggi¢ mach farther — 
than had :beeu done ‘by the inhabitants ‘op those ‘little cities 
scattered over th route from Persia to Byzantium. | 

‘Now one ican ask from all men-of good faith; to admit the -pr- 
inciple of ‘construction of ‘Roman vaults, to become ‘inspired : by 
the analytic mind of the Greek, by his taste for trath, his *in - 
nate feeling for form, for to constitute a‘complete system from 
those elements, ‘is not that an advance? : And is it right to rej- 
‘ect ag superannuated this system, if otherwise one only knows : 
how to reproduce the apparent form of ‘Roman ‘constraction, with - 
out taking from it what forms its :principal-merit, -economy of 
means and simplicity of ‘execation?¥s pelieve+it sufficient tw 
‘propose these questions, that:everyoni‘may decide where ‘progress 
stopped..and where’ decadence :commenaced. 

fo adopt the Roman vault, ‘but to reason*like thoss sestern a 
‘artists:of the'12 th*century:is in our‘eyes one of the most :cvm- 
‘plete revolutions and:best:jastified, that have:ever occurred : 
“in the domain of architecture. ‘What said those artists themsel - 
‘ves! :“*TIn constructing their:vaults, the *Romans:considered tno 
objects, a skeleton and a neutral filling: bat from these two 
distinct objects they derived only a-visible-form, a concreti- 
on, thus confusing the: ‘part that supports, the assential thing, 
and the part supported or inert. ‘If the: ‘intention -is excellent, 
if the-material result:is satisfactory, the resalt-is vicious 

as art; for in the art:of architecture, which is a sort of -cr- 
‘gation, the real faaction of ‘each member mast -be-emphasized ‘by 

a form:in accordance with that function. If a-vault -can-Bapport 
itself only by a framework of ribs, this framework-is not. inte n- 
ded by art to be concealed, it mast be visible, the -more appar - 
gent as-it-is more aseful. Tae Greeks accepted this:law without 
atlowing any exceptions. That the sestern architects reasoned 
thas in the midst-of the 12 th:century,we do-not affirm:but + 
their :monoments do this for them, and that saffices as. 

‘Romanesque architects had first adopted the tunnel -vaalt as 
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being the simplest and most easily constructed. -Already about 
the end.of the 11 th: ‘century, they had ribbed those tunnel va - 
-lts, not-by arches and more resistant materials. ‘sabodded dat 
the thickness .of the vault itself, -but ‘by projecting | transv- 
-grse arches ‘giving éreater strength to these tannel -vaalts at 
the poin s of support. The continuous thrust of this -kind of 
‘vaults soon ‘caused then tobe abandoned. Then remained for: ‘vaal- 
ting the -great spaces of halls and:naves the-cross.- vaglt and t 
the dome -on ‘pendentives, then perfectly -known-in the Fest, si- 
nce: for more than a-‘century domes on pendentives | had -been : ‘built 
-in the-¥est and the-Centre of-Prance. The-Roman- cross ‘vaalt 
formed :by th ‘intersection of two half ‘eylinders gives as the 
-capve of janction a plane carve, that-justly worried. construct - 
-OFs no ‘longer. ‘possessing the excellent mortars of the-empire. 12 
The dome on pendentives- required - ‘mach height and needed a com - 
sticated and-expensive-centering of carpentry. ‘As. #e: have alpe- 
.ady stated, those masters of the-142 th<century then soaght a 3 
-mean-betagen those two stractares; they raised the-croan of the 
-eross-vaalt-just.as the-Byzantines had done. -(Pig. <10).-But, and 
here appears the real-innovation-iu the art of-constraction, -- 
_they-caused to-project ‘from the Roman ‘or- Byzantine -cross ‘vault 
the rid -impedded within-it, ~built:it-of dressed and resistant 
materials, and se -on the:centering of -carpentry: then -insteai 
of ‘constructing the-vaalt around the rib, they-built-it sbove 
this, then regarding that arch-left to project-beloa the work 
as a-permanent-eentre.-In the:porch of the abbey :charch of -Vez- 
‘e@lay.are already seen tao -vaalts so constracteds(about=4130)) | 
‘bat-in the abbey church of-S. Denis:(1140) the-new systen-is 
‘completely developed. The:vaalts there are-rather: domes than 
soross vaults, «but without:exception they are all ribbed -paral- 
-bel @nd- diagonally -by projecting stone arches, and these arches 
are all third-point, -iees, formed-of circalar arcs -:intersectins 
at the ‘croan. The logical dedactions from this system sere :not 
delayed.-En the«Roman -vaalt ‘composed-of-cells, as we have seen 
‘in-Pise1- severe the fillings-of these calklu ‘is sapported - ‘bab-is 
-inert an oho - ‘Curvature that:coald transfer the weight to the 
walls of the cells. Since the constructors of the 12 th centar y 
detached the ribs from the vault, making permanent centres, it 
aas nataral to vaalt the fillings on these ribs, i.e., to give 
thea a carvature in all directions, that should actually transfer 
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their weight to those arches. Thus the vault was composed of 
several vaults, as many compartments as void spaces left beta- 
een the arches. From the solid Roman system -- in spite of the 
different members composing the Roman vault, -- the masters of 
the 12 th century by separating those members and Sivins to ea 
each its real function, attained to the elastic system. Much 
more, they inaugurated a method of construction by which were 
avoided all the difficulties, some of which we have indicated 
above, and this gave them the liberty of vaulting without troa- 
ble and without extraordinary expense, all those spaces, howev - 
er irregular, taking the heights that suited them, both for the 
springings of the arches and for the level of the croans. 

Yote 1-p-500. Art. Gonstruction, FAG. 3. 

Note 1.p.-504. Art Goupole. 

Note 2-pe501. Avrt., Gonstruction, FS. A. 

The vaults of the porch of Vezelay (1130), some of ahich are 
already turned on diagonal arches, are built of irregular rubdle 
bedded in mortar, but this masonry doses not transfer accurately 
to those groins the weight of the masonry triangles: if these 
qere removed, the vaalt sould still stand, as there still ren- 
ain vaalts in the same edifice from which the diagonal arches 
have been removed. Here the diasonal arch is rather the means 
of giving strensth to a weak point, of emphasizing what a stra- 
cture required by necessity. This is an expedient and not a p 
principle. It would not be accarate to regard the projecting 
ribs, the diagonal arches (to sive them their tras name) of ¢ 
the vaults of the porch of Vezelay as the first attempt of a Mi 
nea principle; it is an advance toward a anew principle not yat 
seen. In fact in the art of architecture, and particularly in 
the practice of that art, principles do not srow ready formed 
in the brains of constructors, there is always a sort of intu- 
ition of the principles before their statement. To replace ten- 
porary wooden centerinss by permanent centres of stone #as an 
ingenious idea, derived from the Roman theory of the stability 
of vaults: it was not a novel principle: it is not a new prin- 
ciple to cause to project under the vault the rib imbedded in 
the vault; this is a simple logical deduction. Bat to regard 
these ribs outside the vault as an independent framework, and 
to combine on that skeleton a series of vaults, that can only 
support themselves because they rest on that framework, that 


= (se -- at ae 
i, ae Pee 
wag’ ee 2 
} ba fed nz) , 
ee 
tr: 
: 
« 


np tdsacage, og.g0d daidsy badaiidgine alaiaeing nan 4 code bb 
aggre none h .& as gh podious!gaae BABE Se eletosing.. rts 4oi6 
seh ou dead qaideustaace Io J1s eds at teedroge} 52 eno bas 
«hea aaad. B3s QUIdaaGS Seregeco 04 oe ££ secu dtin. wont tog 
;  aneoeds.c dagseig 345 , eae luaEt tah eda tig aot, BOR. lenaesd 
sR Rgaten fae: 808g salngent ne.eéiogy 16 dannsalidgies aid 35 
sama Yo Saigg Bide ge Lioevid son ig sany.a0 9ngels Lowiae a6 
{ gonad eidé to eaiav oat io igugeos os sebaet 08 acvige$ed Li 
Tid ght loay 248, to eoaaseeqgs act anoia. aebieace . Ot $88, ptektay 
a ~@isay beddis yeas. S9SEO 09985. HOT. ebaddpnsaance ie okow sieds 
| mgs -batouitenes | POR B74 SOL6R geek. cdlasy sects 269 2ta.dsdd 
168 #,bi aaiiekenco .axouige axeled- rat cand. acad 08 | Reehroe 
n ,aeciioorss ile od doass? Basorg . BG. Betsoqqae, ei tus +5, esi 
- bedquetie svad. ev .Beyeves od of aslg add 10 99565 O07 soegcade 
 o&% neenged eoneigtt ia. ai? exsagagee of pgbicousdece? ..334.04 
Srastoomgan siqtenixg 9d% bce, .anck feddiy eat te eigieniay 
hy MERETSOGES.BSE o6d oved yas atlagy ext saans tepid Ray 
— . see tad .% jgentaat geo fed? mgea blest 97. 208 viseee co 
ie ng yee t pidize becwasisosia. hekaodze vitnoke toto ee aR 
ee sgonera lise dade te Gone poged gfe Lig ebeioe7age of. aids aeed “ 
at oyiesecons. bead beddis ed? .t¢- wotevs: etd 2687 . 1008, 4S 3k 363 
anh eae ak bes dws eypsouase 6 6% aback beittiqns. bas. bexcugnt 
‘das f . Re metage,cét police. ght Lan6% . habeas xe o¢ begi. 2ganee. Aadd fae 
a a Atte, eucttsatinae :. fdbeees, Ls 98 healt .sbhuel. Sieg peote.606 | 
od ee sfutt: ag eptdiposties, pektews.enea sa%-3q); -uitingss .veye Jee 
fe: guddntot .ni-26, .adzetaeo, Te ¢bom. 4? baipanh af, Ra6tio,, Soiggoe 
pa ; ine ligdseiged. em ee te. deaeen: ang. Bh. 2e1s" -exgngage G6 
ss ppmietaye tees edd de. egitegtiqas.ogd eregage ideas}. .2eme% ye 
2098 (90% ; ALiaur8¥. ah oa. beets}. -beagesi. $NG 08, ouk.ceiesesa.cl 
pdt edd batece oi, Ai ghekbata, inoitgiopadous wot. by yoms3 
a  aaeh 21898. RE 990. eh. 2¢ etude. yedds 28s, f9.3keic add. 9a ee iney 
ae : > digs 049 | q shade. e8%-hevoates dadt-eaedd Go dlenei 2 ynoisevi 
og ehbode O88, 8b, BeOliosess ence eac8e akesiod, Jo, dosnde edeigea 
hp tecpddway ods paeiaice saat. agoka doeass..oF (Bt. sGhoombhT). 
yg fhe Gapiao ods gage tea, Ab, yegies te gleis abis. selgouie, ead 
, ag leay; Reedy me: fe doasse, eet GE pedgengs. eigionisg et 
28 s ovfanents 289320 Bqandss 402 bd loayeupeenenos ae yeesg7, de 
a ie sinttise bee, RhOBaues ga GUE, 24, bagndeize,oottigpitiif 96¢.n033 
i, pERB- eae Jevsekesaaue a volia poidtoa.af dokds. ted .sesgonsys 
Sted Chae ap eed vn $a feseaupenst asters 


343 
is then a new principle established, which has no connection 
sith the principle of Roman construction. is is a discovery, 
and one so important in the art of construction, that se don 
not know with ahat it can be compared. Constructors thas freed 
themselves from all the difficulties, that present d thenselves 
at the establishaent of vaults on érregular plans, and aotably 
on curved plans. One must place himself at this point of vies, 
if he desires to render an account of the value of this inno- 
vation; not to consider alone the appearance of the vaults, bat 
their-mode of construction. Now there exist many ribbed vaults, 
that are not cross vaalts, ie@e, which are not constructed ac- 
cording to this brinciple ‘before unknown, consisting in a ser- 
ies of vaults supported on arokes tarned in all directions, a 
ahatever the shape of the plan to be covered. We have attempted 
in Art. Construction to emphasize the difference betseen the 
principle of the ribbed dome, and the principle of the cross 
vault, although these two vaults may have the sams appearance 
or nearly so; 1 it would seen that Our treatment of that subject 
was no’ sufficiently extended, since learned critics have not 
been able to appreciate all the importance of that differerce, 
Yet it is such, that the system of the ribbed dome, successivaly 
improved and awplified, leads to a structure limited in means 
and that cannot lead to extended results, shile the system of 
sae. cross vault lends itself to all possibl combinations, nit h- 
out ever resalting for the construction difficulties in the. ex- 
ecution, either in drawings, mode of centering, or in jointing 
the masoarya First in the charch of the abbey of S. Denis bailt 
by Suger, frankly appears the application of the last system. 
In Articles due to our learned friend &. de Verneilh, too soon 
removed from archaeological studies, 1 it is stated that the 
vaalts of the choir of the abbey church of S. Denis are a der- 
ivation, a resalt of those that surround the choir of the coll - 
‘egiate charch of Poissy, whose constraction we have showa, ( 
(Pigs. 18, 19). ¥e cannot adopt that opinion: the vaults of t 
the circalar side aisle of Poissy do not mark the origin of 
the principle accepted in the church of S. Denis. Those vaults 
of Poissy are Romanesque vaults that attempt to free themselves 
from the difficulties pertaining to the Romanesque mode of con- 
struction, bat which in nothing allow a suspicion of the new 
system inaugurated at S. fenis. Then we persist in stating that 
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the embryos of this system are lackins to us, that they no lon- 
Ser exist, or that the church of 9. Denis suddenly presents in 
1140 a first complete example of this mode of construction of 
vaults. We shall proceed to jadge. 

Note 41. spe DC2Ze. AVY. GOnstrustion, Figs. 62 to 72 wee 

Note 16P.503. Anunortes Aychoeo\. You. XXIII, P- -4 %O 248, 445 
Xo 132. 

Fis. 22 presents at A the plan of a half chapel around the 
side aisle of the abbey charch of S. Denis,#4%2-) the double 
circalar side aisle. This plan being given, if one proposes 
the problem of vaulting it by the aid of the Roman or Roman- 
esque systenus, the solution would ‘be impossible. 
By ahat artifices of penetrations could one vaalt the chap- 
els? By domes? Perhaps; but then it would be necessary for th- 
ose domes to rest on arches, to establish pendentives, and the n 
to occupy 4a considerable height. Besides these skew pendentives 
are irregular and produce a very bad-éffect. In establishing h 
his plan, the architect of the apse of Sé Denis knew how he was 
Soins to vault it: or to speak more traly, it was the system of 
vaults to be employed that save him the arrangement of his plan. 
Birst the enternal circle, that served him for tracing the per- 
imeter of the chapel strikes at a the abacus-of the single col- 
ama:b, so that the braaches of the diagonal arches ac, de, 
8c, ave equal to-sach other. Having drawn the transverse arch 
f of the archivolt ¢, he takes the middle of the axis-s f, ani 
traces the two ‘branches ‘bi, h i, of the diagonal arches, and 
then traces the transverse arches hb, b-1. It is clear that 
all these arches are independent: the architsct is the master 
in placing thsir sprinégings shere he thinks proper. But :(and 
here appears the necessary results of the systen adopted), if 
he had traced these arches as round, either it aould havs -been 
necessary for the springinss of these arches to-be at very dif- 
ferent levels, if it were desired to have their crowns raised | 
to the same level, since those arches are of very different 
diameters, and thas arise difficulties that we have -previously 
mentioned for closing the triangular vaulted compartments; or 
if the springings of those arches had-been placed at ths sane 
‘Level, their -croans would have reached very different tevels. 
Phen the architect enploys the third :point or pointed arch, 
that:ensares to:hin akl ‘liberty to ‘sive to the crowns the 
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the proper heights. Phus the vevolved portion RB indicates at 
i’b’ the transverse arch 1b, at°b”h’ the sransverse arch 'b A, 
at c”e’ one of tae branches of the diagonal aeches of the -chap- 
-ell,at.o b’ the transverse arch b f, at b”i’ the branch-b-i of 
the diagonal arch +b i, at b”p that of bh i. It results from this 
drawing that the crowns ‘c,f,i, are on the same ‘level, and that 
the crowas of the two transverse arches h:b, bl, are also on 
a single ‘level line, lower than tha of the three crowns c,f,i. 
Tt remains to turn the vaulted triangles on this skeleton, wh- 
ich vast on these :pointed arches. The lines of the ‘crowns of 
thess fillings necessarily abut at the highest point of these 
arches and give the dotted pfajections id, c r, and pass in t 
the axial lines c's. A small difficulty ‘presents itself. ‘in the 
main part of the chapel. 

The architect mast have: ‘pierced the windows D, not in the ‘md- 
die of the -ounve k 6, bat nearer the ‘central ‘pier:a, so as to 
_ avoid the-battress C. Now the archivolt of that window taking 
“the place of a side arch, its cromn is found at 6; the ‘ling-c 
of the crowns is then divided very irresularly the triangle ik-e-o: 
and there remained from:k at s a space ‘between ths :extrados of 
this archivolt and that of the ‘branch of the arch: kc, which 
could embarras the mason ‘charged with turnins the ‘vault on the 
triangle k ec. Ths perspective view & shows at:P how that lit- 
tle difficilty was solved. The vaulted filling begins ar commn- 
‘ged a dome on a circular part: then the ‘carved surface ‘became , 
skew as ‘it ascended, and sought the ‘extrados of the archivolt 
and that of the branch of the diagonal arch. At: G a horizontal 
projection ‘indicates the arrangement of the rows of dressed 
rubble at the springing of the cerved surface :betaesr the arch- 
‘68. On the perspective sketch &, one sses that the archivolts : 
of the windows actins as side arches penetrate the branch of % 
the diagonal arch on the axis at its springing. One #ill also 
aote that the springings of the diagonal arches of the chapel 
ape at abbevel lower than those of the other arches, and that 
‘consequently the abacases of the capitals drop one ‘course. 
(Ses at+¥).: Bxcoptins some experiments, somes parts not clearly 
studied, the system is complste and. frank; the freedom of the 
architect is acduired, and from this ‘first trial it-is‘easy to 
attaia the most extended results. The pesspective sketch — sh- 
ons sell, that the triangular fillings in cut rubbbe transfer 
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their weight to the ribs, are turned on their extradoses, and 
that those already at S. Benis exactly fulfil the function of 
permanent ‘centres supporting the vault or rather a combination 
of vaults. By @ remaant of respect for tradition, perhaps also 
‘oy a lack of absolute confidence in the goodness of the new 
system, the crowns of the side arches and lateral transverse 
arches are kept lower than those of the diagonal arches, so 
as to ‘leave to the combination of triangular vaults a -gener- 
. al domical form. - This systen ‘persisted until the first years 

of the 43 th century. : 
‘What proves how radical and novel is the system of vaults ad- 
opted in the reconstruction of the abbey Gharch of S. Denis, 
are the contemporary or ghishtly later monaments, in shich one 
again perceives hesitations and remains of Romanesque traditi- 
ons, from which the architects have not dared or could not free 
themselves. ‘From this point of view, the vaults of the cathedr - 
al of Sens merit a thorough examination. -M. Challe at the scie- 
ntific congress at Auxerre in ‘1259 oerfectly - established, taat 
the cathedral of Sens could not have bsen rebailt after the 
fire of -1134; bat one cannot admit that it qas @ounenced ‘by 
archbishop Henry of Francs after his :-enthronement, ises, 1122, 
ten years before the aarthex of the abbey church of Vezelay. 
The character of the architecture, the mouldings and the sculp- 
tures, cannot make it supposed that the:cathedral of Sens sas 
‘eommenced ‘before 1140, little before the death of archbishop 
Henry. ‘Indeed the texts state that he began that -edifics, but 
not at what time of his episcopate that foundation occurred. 
‘Now -in ‘4437 abbot Suger commenced the :reconstraction of his 
‘ohareh, in three ‘years and three months he had completed the 
choir. ‘Admitting that the cathedral -of «Sens ‘may ‘be - ‘contemporan - 
jeous aith the church of S. Denis, they were still working On: it 
‘in :-1177, aad-its erection sas continusd slowly. 

The cathedral of Sens then ‘cannot pass as having served as a 
starting point for the works of S. Denis, and the vaalts of Sa. 
‘Bbienne of Sens show an-indecision (especially the lower vaults) 
and :experiments, that ino longer appear at S. Denis. 

‘het as -examine (Fig. 23) a half -bay of the nave of the cathe -— 
dral:of Sens. The vaults of the side aisle :A have transverse 
arches 0, that are roand ‘(see the revolution at ‘0”). ‘But the 
‘bays of the nave ‘being double ‘(hexapartite), ‘ised, alternately 
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‘composed ‘of great pieces P to sapport the transverse and diago- 
‘nal arches of the ‘high vaults, and of - intermediate :piersss? ‘oom— 
posed of coapled columns intended toibear only the arches int- 
‘ersecting the high:vaalts, the diagonal arches‘of the ‘low vanl ts 
resting quite ankwardly on these : piers. The diagonal arches ‘Fe- 
‘volved at D have their ‘branches unequal, a'b:being shorter than 
‘DC. Ate the constructor, not having reserved alittle colum 
to receive this ‘branch :b:c, ‘mast. ‘place a:corbel at the. height 
of the impost of the transverse arch and of the side atch } (see 
the perspective sketch’G): thus he has:been able to diminish 
apart ‘of the difference ‘in: ‘length of the diagonal arches. The se 
‘branches of the diagonal arches rest ‘elsewhere on the ‘project- 
‘ion of the abacuses*of the: ‘capitals of the :coupled ‘columns 3.4 
and on the ‘Little ‘engaged ‘columns of the ‘great. ‘piers. Although 
she transverse arches *C are: round, the archivolts - B-of the :nave 
‘are ‘pointed ‘(see their revdlation at: £4}. Resides the-crowas 
of .she diagonal arches attain the‘level-d above the-level of 
She-cromns of the transverse arches and the archivelts; so 
‘$hat these:vaults are strongly swetied, and are-constructed-of 
‘cu ‘rubble, as stated above. This-mixtare:of the round areh 
and:of the pointed transverse arches and archivolts°is‘nos#here 
‘foand-in the ‘construction of Sager a S$. Denis. The -branches 
‘of the arches are-more skilfully placed at S. Denis. ‘One does 
20% see there those :corbels, that appear to have:bsen an ‘expe- 
dient at Sens, and which we also :find-in the:low vaults of an- 
other :monument in Champagne, at Notre Dame of ‘Chalons-sur-Marne. 
Now -:if we pass bc tae high vaalts built some years ‘Later «(espe - 
‘clally that as we have stated that the sorks at Sens were sloa- 
‘ly conducted), we find a system of -vaslts quite interesting to 
study, ‘because-it illustrates several questions :concernins the 
construction of these important -parts of our edifices of the 
‘end of the°12 th'centary. These high-vaults are on a square plan 
vith an-intermédiate transverse arch: a:method adopted with rare 
‘exceptions for the naves of the second half of the:12 th and 
‘pesinnius of the 123 th -centaries. 1 at Seas this arrangement of 
the hish vaalts is ‘perfectly indicated by the forms and; dimen~ 
siens of the piers. The diagonal arches’P-M are round: ~ their 
revolation ‘is at:p‘m. The intermediate jransverse- arch-S Mis 
revolved at s‘m. The transverse arches ‘P*O are revolved at ro. 
‘As for the (old) side arches, they were round and are revolved 
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ata te ‘One will note that the carve of the extrados of the di a- 
‘Sonal arch :(revolved) intersects at:v the side arch at the ‘lev- 
‘el of the-extrados and-its crosn (in vertical - ‘projection), so 
that the:line of the crowns of the triansalar fillings vig (in 
horizontal projection) -is:given:by the curve v a of the: ‘extra- 
dos. Tae half triangle M6 his then a section of a done, and 
can :be constructed according to the mode suitable for that-kind 
of vault, ives, by 4 series of courses of concentric rabble st- 
ones, There is a point that should not be-lost from sight, for 
it clearly indicates, a1 se claim to have established in Art. 
-Osive, that the form of the dome still preoccupied ths archit- 
gcts of the first Soseakled- Gothic period. ‘Yet the rows of rub - 
‘ble of these fillings are set parallel to the line M's of the 
oromns, so as to transfer the weight of these fillings entirely 
tS the transverse and diagonal arches. But one might ‘object that 
the round side arches ‘exist Ao longer and were replaced at ths 
end of the 13 th-century by others, ‘painted and much higher, a 
and that we-establish cur drawing only-oa a hyoothsesis. Hera 
then«(Fig. 24) is the proof of the preceding drawing, “At ‘A is 
the horizontal -plan-of the springinss of ae ee 
the cathedral of Sens. B‘is the transverse arch: C the diagonal 
arch: D the'intermediate transverse arch. ‘At R-is reer the sec- 
pion on the-sreat axis, and that -part-of the vault. The little 
‘odlamns -c still exist’in-place with their capitals, and-in the 
‘bays of the-choir the :branches -b-c of the side arches have ‘bean 
“heft below the side archss:raised at the:snd-of the-123 th ‘cent- 
upy. These :ehements suffice tu:indicate the. height and: ‘precise 
‘form’of the old side agches'of the’1> th-century. ‘But ‘let us 
sse.a#hat also supports our restoration. ‘Por the’lLensth of the 
nave the cornice *? is preserved: ‘below-is an ornamentation ‘by 
‘Little round arches, that°-rest‘on an arch that formerly « NECSSS ~ 
apily opened above the vaults as indicated «by the section-G. 
‘The ‘cornice:# sas ‘raised to allow the ties-of the: ‘carpentry to 
‘pass above the-extrados‘of the*vaalts;and this arch-¢ Gisgives 
‘light and air ander the-roof.-In the-choir- ‘of the abben °charch 
of Vezelay, whic dates frem*1130 to’1199, the side arches are 
‘likesise-moand; and are thas arranged-below the-croans’of the 
swault.-Phe- high: vaults‘of the ‘charch-Notre: Dame of *Chalons<sar - 
“Marne*possess*in the:choir stilted round side arches. ‘Thus there 
“is:nothing ‘in thi arrangement ‘not ‘conformed to the :constraction 
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*349 
of the vaults of edifices near Sens, or belonging to the same 
province. The dottel line g h indicates the plane of the side 
arches rebuilt at the end of the-13 th century, side arches 
that surround the great tracery sindows, shose archivelts now 
intersect the rpemains-of the arcade fornerly cpened above the 
vaalts. -Fig. 25 sives this arcade on the-exterior, the traess 
still in place and numerous fragments permit its restoration 
aithoat difficulties. !-tn piercing new windows, the archit- 
scts of the 13 th century sere contented to close the openings 
formerly lookiag under the roof, and to cat into the jambs ani 
round archivolts according to the-carve of the archivolt of t 
those new openings. One still sees in place at several points 
the capitals C, portions of archivolts, and the entire apper 
part-8. At A are the heads of the flying-buttresses dating fr— 
om the primitive constraction. This apper arcade opening above 
the vaults is again-found in many Romanesque-charchas of the 
-Rhenish provinces, and had penetrated as far as the -eastera p 
parts of Champagne. -[ts presence at Sens-is no less & Very re- 
markabls fact. 

-Note«1spsSO8.- Avis. Construction, Ofive, TIrevee. 

Note =-2spsdO8. Todoy the centre of these orches is ot-1, but 
ofiter vYewmovtas ithe centering ocourved o- stisnt- Lowering -of - the 
-@FOWR, OHA Lorter-o swol\ sepsratron- of the wards, thot -wust 
SLIEHEVy deform: these ovrches, whose centres wnust be ploced on 
ahe-upper<bine of the sbacuses. 

“NOtSiispo5i10.-1t- Ve due to the courtesy-of NM. Lance, diocesan 
orehitect-of Sens, and the intelbrgent-vorings mode vy his in- 
Specter, Me -Lefort,- that we hove been aobe. to recover securate - 
“Wy this ovroh, thot-presents so-curtous on orrongsement.:In- our 
vestovrattone the form of the windows is ob thot 1s doubtful, 
-abthouadh the jonvds of those windors ore stilv mosked on: the ex- 
Sertor, Gnd coinc*de with the-jomvos of the creode of the trif- 
-Orium. cs (CAPT. Teiforium). 

-Tt results from this study that the high vaults of S. Etienne 
-of-Sens were very swelled, -pressntins concave triangles stron - 
ly inelined to the exterior. that the-constractors dared not 
free theaselves from the generating form given by the dome for 
the- drawing, although they had already adoptsd the metaod of 
constraction of triangular vaults for the fillings, transferr- 
ing the-loads to the transverse and side arches; at-least that 
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appears probably, since this-msthod is adopted for the vaults 
of the side aisles, that are older, and for the high vaalts-of 
the choirs of Vezelay and-.of Notre Dame of- Ghalons-sur-¥arne, 
that are of the same time or nearln so, as these-high vaults 
of ths cathedral of Sens. The triaogles taking the side arches 
as bases, having been rebuilt at Sens at the-end of the- “43 th 
‘century, -- although the diagonal and transverse arches were 
not-chansged, -- however we @annot- ‘positively affirm that the 
-gourses of rubble of these triangles were set-parallel to the 
‘line of the crowns (Pig. 24).-It would-be possible for the eoa- 
rses of rubble of the half triangle s i 1m to have been set 
parallel to the live-1 m of the crowns, and that the rabble of 
the half triangle n-1 m was set in horizontal courses, since 
the line 1 a #as only a segment of the diagonal arch-(extrados), 
and that consequently this half triangle n-1-m was a portion of 
a sphere penetrated -by the side archesThis construction sould 
have been very. Sinsular and-exceptional-if-not adopted. ¥et th- 
en was such freedom thers-in the-maaner-of setting the- fillings 
‘of cross vaults, that no conjecture should-be absolutely » ‘Pa jec- 
ted. Due to this-liberty, the architects of the sscond halkf-of 
the :12 th century were able to vault without difficalty -irres- 
ular areas, and notably triangular spaces-betaeen-piers, as : 
may bs seen around the-choir-of ths-cathedral of Paris. The 
sanctuary of :Notee Dame of Paris is surrounded:by double side 
aisles (Art. Constrection,. Fis. 44): the second ron-of piers 
naturally being farther apart than the first, and the third 
than the second; the architect has multiplied the points of 
Support so as to-present always opsaings of -nearly <aqual spa- 
as, Bis. 26-sives a bay A of the sanctuary of -Notre Dame of 
‘Paris, the first side aisle B and the second row C of the cyl- 
-indrical columns. D are archivolts;: & are concentric transver- 
se arches; 7 are radiating transveese aeches, and G are diagon - 
al transverse arches. Akl these arches are pointed, 30 that th 
their-intersection and highest .point-is at d-for the first, ¢ 
for the second, -f for the third and«s for the fourth. To vault 
those triansalar areas, the constractor has -connected the high - 
est points of the extradoses of the arches: F and G:by curves or 
svelled-croan-lines f-8, 8 8,:3 f. He has vaulted by curved sur- 
faces, by courses: paralisl to these crown-lines, the triangles ; 
-$-8.0, 6 £-1, by setting in the ordinary manner each of these 
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courses of roughed rubble on the extradoses of the :branches 
Og, T 4,"1 4, of the arches. -The highest point of the croan 
‘lines-f-¢ and-s-S-is at h, and this. ‘point » ‘is at a-level sens- 
-ibly above the hishest-points d and.e of the archivolts D and 
the transverse arches B, since the. radiating transverse and 
diagonal arches F and-G are draan-on a -Sreater diameter, -and 
their crowns are thas already higher than those at a and-e. 
Those -crowns . at the highest - ‘points dh, :e h, havelthen been: 
connected ‘by a ‘Curve: then ‘imaginary - ‘lines have-been drawn- fr- 
om 1 to h, from-k to h, and -i to h; these lines are curves -by 
ahich mast pass the courses of rabble. The extrados 1 and-e of 
the transverse arches have been divided into a namber of ‘equal 
divisions according to the thickness of the courses of rubble: 
the same number of -equal divisions was made -on the curve-1 h, 
‘for -example; then the-lines:joining these points gave the- sjoints 
of the courses of ‘rabble, which presents the structure sketebe d 
at-H and<P. Phas these concave triangles rest their #esisht on 
the stone arches connecting the piers. -It is. -elear than any > a) 
other system of vaalts could :not solve wache & Simple manner ¢t 
the problem-of -constraction-proposed in this -case, and #e shakl 
‘even add, that the systec-of the- Gothic -vaalt Slone-lends ites lf 
_to-close those triangles-left-betwsen -pointed arches. Thus gee 
ahere the architects bad already arrived-in-Tle-de-france about 
“4165. Still many improvements yet remained to be ‘introduced “in - 
to the method of constructing these-vaults, particalarly-in + . 
the-mode of placing the arches-on the-piers. 
fo add-sroins either to the cross or the cloister vault, or 

to the spherical or polygonal dome, or rather to placs ander 
those vaults permanent-centres of stone instead of temporary 
-gentres of carpentry, #as a-novel -idea: as we-explained at the 
-besinnins of this Article, it sas to-cause the skeleton imbedded 
-in the thickness of the Roman vault to appear ‘beneath that va- 
alt; it was to atilize it no longer as a reinforcement, but as 
a support and scon the only support; finally-it was to vender 
the skeleton independent of the-vault itself and to allow the 
ase of all -possible systems of vaulting. Still the dedactions 
‘based on this system only presented themselves successively. 
-Taas the swelled - -Byzantine ‘GPOSS vault. being<siven, to- veinfor - 
ce. the lines of intersection of curved surfaces -by-means-of. st 
stone groins within; to take from the saekled- vault the arches 
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imbedded nithin the depth of the-lines of - ‘intersections, to-pl 
‘place then: -beneath those-Lines, so as to rest the triangles -of 
tae-vault-on the arches, was ‘evidently the firs -idea that: ‘PES - 
sented itself to the minds of the constractors in the-19 th oe n- 
tury; -buit this removal of a member of the-Byzantine vault, in- 
bedded within-its thickness to-place-it beneath the vault did 
aot modify the vault: that remained, -its frawenork ‘is visible 
outside, and tha -is all.<Now it is necessary tc-find the -pro- 
per-place to-veceive that skelatoa, the novel presence of this 
framesork - reqaires additional -bearing. That is indeed what. oc~ | 
ocurred. -Let ‘(Pis. 27) be an -impost A of a swelled-Byzantine 
-CPOss- vaalt sapported by isolated. piers. The constractepihas t 
the idea of allowing these brick -groins :imbedded -in the théckn - 
ess of the vault to project, so as to build the vault nc: longer 
around these ribs, .bat above them. Phe: operation that first. pe - 
sesents itself is this; he chanfers the-corners of the impost, 
-and sets, not- in:brick-but-in-cu stone the: ‘voussoirs: b outsi- 
de the angles. He will-project the faces-c of the transverse 
arches d. The entire impost thus-modified will ther occapy as 
surface f-¢ h-i, larger than that-oocupied by the-impost of tre 
primitive -vaalt. -It aill further be necessary-either that the 
-gapital ~be :expanded «considerably, or that the pier -be-larger. 
But still the architects-in the-12 th century already felt it 
aseessary to redace as:mach as possible the poin’s of support 
‘in the-in-eriors of edifices. The new system adopted then ssem- 
:ed-in-contradiction to that aceepted- requirement. The capitals 
aerc-enlarged; bat not daring to-load the entire projections 
-of these curves corbelled from the face-of the-piers, then ad- 
-ded to them, ‘not 4a aniform increase of area, -bat supporting. me m- 
-bers, as we-have shown in Fis.-9, that also-permitted the reduc- 
tion of the principal mass of the pier. ; 
fhus originated those clusters of ‘engaged columns, that are a 
first logical dedaction from the new method of vaulting. Since 
the transverse and diagonal arches were removed from the«Byzan- 
tine vault to appear beneath its internal sufface, it sas noata- 
rai.to take:from the-mass of the pier members. $0 support these 
a ches. The-idea of absolate reduction of the entirety onl) came 
suocessively.-One even sees-in the oldest monuments vaulted ac- 
“eording tO the-Gothic method, that because of the operation: ja 
-jus:-indicated, the -piers occupy an area relatively <sreater th- 
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than that occupied by the piers of the last monuments of the-R 
Romanesque period. Men believed it necessary to find additional 
surfaces saited to recsive the -nealy adopted arches. This arran- 
‘genent is especially apparent in the provinces in which the work 
of of transition from the Romanesque to the gothic vault proc- 
seds slowly and timidly.-Thus the piers of the nave-(without — 
side aisles) of the church of the Trinity a ‘Laval, ahich dates 
from the middle of the-12 th century, bear a complete system 
of transversi and diagonal arches (Fis. 23). Here the architect 
pelieved it necessary to find 6a the abacuses of the capitals 
a clear placs, or nearly so, for each of these arches, which 
are each indspendsnt above the imposiés. 

Yet in Tle-de-Prance from 1140 bhevarchessintersect at their 
springing, aS one sees around the choir of the abbey church of 
3. Denis. One notes indeed still many experiaents and -embarras- 
aents, bat the principle of penetration of the arches ab the 
impost is alvsady adopted. | 

At the-cathedral of Senlis, nhose canstruction is-little la- 
ter than that of the church of S. Denis: (part of the apse), me 
sees that the architect has sought to cause the diagonal arch 
of the chapels to penetrate into the transverse arch of the a 
widéh. “Fis. 29:-dSives at A tha augle pier of these chapels-( 
‘(small depth like those of the-church S. Denis). The transverse 
areh of the entrance is at a and the diagonal arch at:b. This 
diagonal arch starts on the column intended for the transvers: 
arch. The perspective sketch B shows at a these :psnetrations 
transverse arches, aud af:b the diaconal arch.-It-is wekl ua- 
derstood that the -imposts of these two arches are :no-longer i 
indspendenti, but are-cut-in the same courses ap to the level 
ye» Soon these arches are grouped more and more at the impost 
and penetrate sach other, which allows the reduction of the 
section of the pier supporting them. The arches contracting in to 
a cluster are in fact-no-longer a reinforcement or skeleton to 
support the vault, but become the vault, aud the fillings clos - 
ing the intervals betweer these arches ars reduced more and-a 
more to the function of li tle: vaults. The-proof is that from 
the-13 th centurs bataeen the transverse and diagonal arches 
ape added:new and supplementary ribs. Thus is developed the 
_ ppineipla.adopied .in the:12 th-century beyond the knowledge, 
go tx speak, of those who first recognized it, by a series of 
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results linked rigorously. Such is in fact 4-property of the p 
principles ac cepted in ewerything, that they: became fertile, n 
necessary and a fated source of deductions. That. is why ae re- 
‘peat: constantly; take little accoant of forms, if you do-not 
find thea to your taste, bat adopt Wprinotple and follow it: 
it will-sgive you the forms necessary and suited to the object, 
the time and the needs.-And that-is also why those that dislike 
to subject themselves to a principle, becaase it compels the 
-mind to reason, hope to deceive the pablic by claiming, that t 
ths stadies of our French. architecture of the-Middle ages -res- 
alt in causing the adoption of saperannuated forms. Forms are 
aot necessary in all that: a method is required: it is true th 
that this is never admitted by the architects, by whom every 
method is regarded as a restraint in the development of the 
imagination, or to speak more correctly, in the satisfaction 
of thoir sxpensivs-caprices. 

‘In the sreat-sdifices, vaults: established as are the high 
vaults of the cathedral of Sens present in-Seneral the appear- 
ance of polygonal domes. The,constructors dared-not yet keep | 
the -crogns o those great vaalts ---cromns: of diasonal, trans- 
verse and side arches, -- all on the. same-level.:¥et at the 
‘cathedral of:Paris, tas high vaults of the choir sere- ‘completed 
before 1199, and are much-less swelled than those of S$. tiene 
of.Sens.-It is clear that the more the vaults are swelled, the 
more necessaty is it to raise:lateral galls above the side arch- 
-@8 to Support the tisbeams of the ‘carpentry, abich mast pass 
fresly above the extrados of these-vaults. Thera resalts from 
that arrangement a useless waste of -materials, a heavy-arrans- 
-gmeat that-must-be occapied-by an opening, if one pretends to 
nake-it-lighter; but then-is also a-eonsiderable expense for t 
the sscondary-object.-By raising the-cromas of all arches to t 
the same-level, there-is to-be placed over the side arches ‘on- 
‘Ly the cornice and a-low wall suited to receive the carpentry 
of the cuof. Then toward that resalt tend all the-efforts of 
-goastructors from the-beginning of the 13 th-centary. The new 
-systea further-tends itsslf-perfectly to the-leveling-of ths 
-crowas, sines the. small filling-vaults transfer all-loads to 
the diagonal and transverse arches, never to the side arches, 
nhich rigorously coald:be omitted. | already -in the nave of the 
cathedral of-Amiens, the crowas of the side, transverse and d 
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diagonal arches are nearly on tha same level. -It is the same 
_at the S. -Ghapelle of the palace at-Paris, and in many other 
edifices «built from:1230 t0°1240. Ths filling vaults retain a 
curvatare in all directions, and they are-concave, so that the - 
ir crowning courses are-curved.. 

Hote LsPpssiTe- In fart there ; wxbsts o-very great nunver of .va- 
ubts of the-13 th and-14:thicenturves without side ovches. Phe 
vaults of the cothedral of Clermont, for exowple, ore. bibl 
then. 

‘In Art. Construction, this mods of construction is sufficient- 
sly detailed, that we do not have to enbarse hers on that sabj- 
-g0t. Bat we shall state, that in spite of the carvatare- ‘given 
to the triangular surfaces of the filling vaults, -if they were 
of very large dimensions, as the crowns of those arches aere 
brought to a- level, one fears the loosening of those wide- ‘CurV - 
2d surfaces, and he seeks to reinforce them ‘between the trans- 
“verse and diagonal arches: by ribs, to #hich was: Siven $he name 
of ribs-in the-16 th centary. Those supplementarn arches abat 
against the rib extendias from the croan of the transverse arch 
to the-:crown-of the diagonal arch. “Perhaps to the-central ‘vaal t 
of the transverse aisks-of the cathedral of Amisas, this systen 
gas applied for the-«first tine, 1 This square vaalt that spans 
an averase of 4752 ft. between axes of-piers, probably appear- 
-34 tso-wide to the constructors of that-edifice to be bailt 
according to the method accepted until then.-We present-(Pis, 
-30) the plan of a-quarter of this vault. At the centre Cis a 
croap-opsnins for the passage of tta-:balls of the spire. Piet 
-phdsesoare projected at ab acd the ribs ate f. These ribs 
“jain the’middie of the ridgees. At’A’B we have draan the- “vevo- 
‘lution ‘of the bransverse arches. at‘ G-a that: of the diagonal 
arches; at-G°P that-of the ridges, and at 4-2 the vertical 
jeg sdatten ee the ribs.*It-is:evident that the-croans-of the 
arches attain‘very«nearily the sane-level. The ridges. are-carv- 
‘3d and are tarned to:be able to support themselves, and-recsive 
at-F’ the:ends of the ribs. The :coarses‘of rubble of the filling 
‘vaults are no-less set:parallel to the:lines of the crowns, ‘ives, 
to the ridges, and the ribs are-only there to reinferce those 
‘gourses ‘of rabble at about the-middle of their:curvaturs, whose 
-pisecis:given:by the ridge a‘b. 

*Hotes16518.° The Construction of this vooult seens to dete fron 
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the end of the 423 th century, perhops from 1270. 1% VOSS POTtly 
reportved Lotter, aquite-unskilfulbly, softer the vuraing-of the ¢ 
§FPst spire, wut Ur Vs certoin that the vibs and ridges existed 
“eefore thot-epoch, for the storting points ove old. 

The adoption of this system in’fngland was ‘combined with an 
arrangement peculiar to that country, of courses of eubblie ia 
the fillings *(Art.“Constructiog, Pigs. 62 to°72): which proda- 
ces Gombinations of vaults entirely different from those adop- 
ted ‘by the Preach school. 
“About the end of the 12 th ceéatury in Normandy are already 
sesn vaults, whose transverse and diagonal arches have their 
‘erowns at the same level, and that are connected by horizontal 
ridges, not €urved. This is a sort of mixed system, between t 
the @nglish system, to which we shatl soon retarn, and the Fr- 
Boch system. The central vault of the transverse aisle of the 
cathedral of Bayeax,. which dates from that epoch, -Sives as & 
remarkable example of this sort of structure (Pid. 31). At A 
‘is projected the quarter plan of that- vault, pierced by an eye 
for the passage of the-bells. From & to-b are horizontal ridges 
sithout extra ribs. The transverse arches are revolved in 2-6, 
the diagonal arches in-D-8, and the ridges are projected at G Be 
These horizontal ridges are-not-jointed as platbands, for their 
-gpeat-lensth and weak section would-not have -peraitted it; they 
pass through the rubble filling, which thus supports them like 
a line of keystones. The section A illustrates this-jointing. 
In their-sreatest curvature, ise, near the transverse arch, ¢ 
the courses of rabble are-inolined according to the lines ¢ h, 
_and-in approaching the eye these curves naturally take a-much 
flatter curvature i h. The ridge is then held by the abutment 
of thase courses of rabble, it*loads and strengthens their -po-. 
iat of+janction. In such a-case the triangular fillings are | 
-tather parts of cylinders than-concaves as in the ‘preceding, 
~example.: The sketch M-Sives the projection of the sye with the 
beginning of one of the diagonal arches“O and of a ridse<t,. 
“Phsse connections are reinforced by cusps as-sussets, that -gi- 
ve strength to the points of junction. See (Fig.-32) how @re 
‘jointed these connections of the arches with the eye. The eye 
is composed of eisht pieces. The four corresponding to the di- 
agonal arches are-natarally held-in place by their-joints nom- 
al to the arch; the four corresponding to the ridges ars-like- 
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‘Likewise aeld-by an-obligque:joint a, so that the last piece -b 
of the ridge is longer fone the intrados frome to f, than on 
the extrados from ¢ to h. Yet this. ‘piece cannot fall, any more 
than those. preceding it, since all are held and Supported -by 
the triangles of the fillings at the tail p.° Fis. 32 allows as 
to appreciate the utility of the cusps that reinforce the. june - 
tions of the branches of the arches and of the ridges, thus ‘pre- 
venting the ruptures produced at the crown and. occasioning ser - 
-ioas disorders in the vaalt. “As always, the practical :element, 
a necessity of - ‘jointing or of construction, here furnishes a 
‘motive of decoration. It is necessary ta extend a little on + 
tas AnglosNorman system of vaults. This study is interesting 
“becauseciteshows how, "ie starting:fromthe same point of the 
same principle, the two Bnaglish and Preach systems have reached 
very different results, @hile both remaining rigorously faiths. 
fal to this. principle. 

This is the best reply that-can be made te those that resard 
principles as & restraint, and who-on the contrary only -believe 
that from their deductions can-be derived sea-forms. 1 

Note:1.spsS2i. In Art. Gonstructiton we hove olreosdy indicated 
“the -vesulits derived wvy- the AnsVo-Norwons from: the VSUl*t of - the 
42 th century. 

“Freon the 13 th century was recognized-in the constraction of 
vaults the influence of Anglo-Norman or Anglo-Saxon Senias, if 
one prefers, for our asighbors do not voluntarily adopt the 
‘pane of - ‘Anglo-Normay. ‘Tt. is then understood that se shall aot 
quarrel about a word. 

We have-seen that in: Pranes, or rather ia Ile-de-France, al- 
ready. at the middle of the 12 th esntury, the fillings of ‘eross 
vaults are closed. ‘by means of courses of roughed rubble set ‘per- 
-pendicalar:(in horizontal» projection) to the side aisles, so t 
that these -courses of rabble: ‘join parallel to the-linse of the 
‘crown or ridge. To obtain: this resvlt, we have shoan=(art. ‘Con- 
struction, - Pigs 55) how the detailer- made on the:extrados of 
the curve of the side arch and on the-extrados:of the carve of 
the diagonal arch aa ‘squal naumaber of divisions forming the» ‘joi - 
ats of the courses of rabble.-Now since the ‘curve of the diag - 
nal arch -is- longer than that-of the side arch-canibé, the divi - 
sions on the diagonal arch are-larger, -bsing ‘in- namber-equal bo 
those-of the side arch.:In- Normandy and on the other side of the 


ie BOR: | : 

béxe nt? sabetibalseie’?. bec E Phoda® ties 
$2 WE Gefanited oat covt testers ot (ine tosttsag 
e786? eben Sed¢ oi Betalethok ha Fotddtinad eat 
ae°etor a t8eces qitneered teat qetioav te want 
- a uerttase-ditt duo eifstneqad bha° eBos “avolt thodze: 
ss a ‘eases tht ‘SA $602 WE aotllesy FonLTEE ‘oton 2 
fod Bivod 6iddex Yo zenivod eacis ‘eveGnes Baked: atuev Abusa?. 

# Gd Woe esse gear saavaeth ‘eat ‘80° “ageah “ylis 5uSh gd 

ye 5s bathe #6! ad ea betiapet Ge G2ae oF aes too Cae 
ahs MSeda deoe fede on fOtds Yo ne (ditoorfates! th ok 
es atid “ate ‘Petede Heattee edd aot Yssnsode Hed? asa” T 
wie? _ Laseanlhiog ‘@ Sted Of deogitiogat qincioliisa ed cs 
f. “$6 Bie odd snoddin bas cools egiesis of eias “es “6d 

if edt te dvennes efdédes: ‘ty ‘weetpoo seodd tsitaconete 
a iddo sds To elbbic dé fa oka yitsediseata fas 
i Hil 2 aan asebsootg io eter ‘tadd at* ini deé 
sfeeiq” ead” “o¢nk tet02 a6 “pest feds Saitset & 
 eielo ode gee sa0 gan” ota Efya8 sa3 to dataset 

b 6a ee feds .eenidd Voasts6 edt oF ssdeie ¢? 
EY Setsis sid 64 dddded ox neat’ béatish Bae neee 
si 164 Baqe8a’ ‘nadia Snes ino etif ‘efedoaddeaad “aed thas | 
be bis oe hapbtael sect 8019" bes nok? oursuséo ‘eae ‘aet ied 


Fe fere pieetrliones ees ise oft: Perrete jen” ‘goat EES 
5 «se ‘end ‘ae? Xe et Pasir aedteivit: ‘beiee ot 


Sika 2 


TPiiector eseie deter scdle ea eat aie ote rds Tt oF S 

- urd seein eey 46 WifBbE Yo Godwin Tetsern ¥ de {fie 
a Sordrot ct ‘tdi SRE wie ‘fe ‘tude’ “eros te 
de Vnottcdeis de eed Meee Cade et 
iyvars “ngf Yo Sart ony. a téoe 6 nowt gett dices? 

P JedeGiv ‘sive “To Via fd of aed Vite nsd¥ 
, Sones oa ‘Prevod natin’ ‘fvin Uhitce: ety 
| side ee ee att 


358 
until about<1220, men proceeded in exactly the same ‘manner; sat 
particularly in England from the beginning of the*12 th ‘century, 
was manifested an indecision -in that- mode of drawing the- fill- 
ings.of vaults; they evidently sought a-more practical and -more 
“expeditious mode, and especially one that-could-be stated in 
a more distinct fashion. In fact the filling triangles of the 
“French vaglt=being concave, those courses of rabble could not 
‘be ‘gene ally dragzn on the diasran: they were set-:by the-mason, 
who-cat them to size as required ‘by the plank centre: ‘mentioned 
in Art. Constraction, | an of which we shall goon speak, again. 
‘I was then necessary for the norkmen eharged with this need 
to -be sufficiently intelligent, to have a sufficient initiatives, 
to be able to arrauge alone and without the aid of the master 
stonecatter those courses of rubble, concave on the intrados 
and consequently wide at the middle of the coorse than at the 
two ends. In that mode of procedure #as a little “nearly so,” 
a feeling that does not enter into the precise and practilal 
“Genius of the Endlish, may one say, who elaim to“leave- nothing 
Go schance-in the order of things, that-can be materially fore- 
seen and defined. Then to return to the subject occupying us, 
-Baglish constructors like our Own, having adopted pointed arc - 
‘es for the construction of cross vaults, divide the side and’ a 
diagonal arches in order to turn the courses of rabble of the 
fillings, no-longer into an-squal number of divisions, -bat-in- 
to equal divisions. Thus’ (Fis. 33) let this be a cross vault | 
on a square plan; the revolution of the side arch ‘being avb, 
and that of the diagonal arch cd, if each course of rubble 
“gives on the side arch the divisions ai6,-e £, f 8, ‘eted, 
the same divisions are transferred to the diagonal arch frog 
‘¢ tol, 1 to m, etc. Thus (these divisions -beins equal) there 
will be a greater number of widths of eourses of rubble on the 
diagonal than on the side arch. Then-joinins the points e714, 
f'n’, etc., we shall have the directions of those “courses of 
rabbis that from o meet on the line of the cro#ys. The sstber 
then only has to place rubble of saual widths- the lines of 
the-joints #ill inciins toward the diagonal arch, although 
the triansular surfaces ‘pass through a series of horizontal 
straigot-Llines. The triangles can -be turned without ‘centerin- 
“gs or‘even a plank centre, 4 wooden‘joist placed from-V to xX 
sufficias t0.recsive temporarily the junctions of the-last co- 
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courses of rubble. Not between tao days did men reach this prac- 
tical solution in Bngland, and one finds: ‘experisonte, of whica 
‘it is-asefal to take account. 
‘In the cloister of the abbey of Westminster (Fis. 324) these 

experiments are visible. Several vaults are elosed accordinas 

to the French method (see the triangle at a), and others -pres+:i 
ent the projection C for the combinations of the fillings. Thi g 
combination -is obtained -by the following procedare:- the ansis 
ace £ was bisected. by the: line a:b, the courses of the opposite 
triangle have beer turned perpendicular to that ‘line a b; Those 
courses-of rubble then interlock on the’line of the :crosas: or 
indsed as seen at’ D the courses of rubble intersect that-line 
a’b’ at right angles. This is the case of the example presented 
‘in-Pig. 33. Also sometimes-in other vaults, notably at Bly, the 
“courses of roughed rupbble are set perpendicalar to the ‘branch - 
es of. the diagonal arches as shown-by the triangle ¢ G, and they 
always abut on the-Line of the-crosns or are: mitred. The-vaalts 
of the transverse aisis of the-church of Westminster, that da- 
te from about 1230, are ‘made according to the sketch ‘indicated 
“in: triangle: D-in: Pis6,33; ises, the divisions are‘equal on the 
‘gurve of the side arch’F and-on the diagonal arch-0.<(See per- 
spective. sketch: P, Pigs. 34). That arch having a*greaber-leagth 
than the side arch, there are-mors: divisions on the diagonal 
arch ¢han’oa the side-arch, and the slightly concave courses 
-of rubble are inclined to that-branch:0 of the arch. There is 
‘no Sransverse pidge to:magk the abuttinsg-of the-courses of rab - 
‘ple on the:Line- of the- ‘Crowas, © ‘bub it already-axists:- ‘Tengthwi- 
s@-from Vo to°N as indicated-in the Fig. The springing of the 
-ganve of the side archibeing at:R, ‘ives, much above the spring- 
-ing of the diagonal. arches, there-is then-in«g hei a-vertical ; 
triangle forming a ‘part of the:load of the :kine-i-h to receive 
tha-course of ‘rabble :aa(the first that<bedgins the series-of-e 
-equal-@ivisions}), the constructor has-srected a trapezoidal s 
surface i hom-n, sarped€hike the sail-of a windmill). -Only 
from the-line mn were made-equal divisions -both-on the side 
arch and-on the« branch of the diagonal arch. 

sIt-is-easy to recognize that Asre the practician:has had-<no 

-idea:other than to simplify-his sork-by means of. these«equal 
_divisioas‘on the tao arches, to: place ‘courses of» rabble paral- 
shel. cin their- extent, and thas to avoid the-cuttins of this: Pab- 
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‘rabble on the work, required ‘by the-French system. The resalts 
of the adoption. of this siuplifying procedure were not delayed. 

-The=Prenen : vault has ‘its fillings of fubble curyed in all di- 
rections, ‘concave sarfaces resting their weight on stone:ribs 
‘or permanent centres. Bach triangle of the-Prench vaalt-is an 
indepsndent -cstl maintaining» itself. According to the preceding, 
one sees that the Bagkish constructors did aot regard the tra- 
angalar fillings as little vaalts, but as. panels, or rather as 
a series of centerings. ‘In fact, admitting that one has set on 
the-combined ceatres, such as the. transverse, side and diagon- 
-al arches: (ices, each having their own curve) centerings of p 
planks, it is evident that these ‘lagsinss of uniform #idth in 
their entire extend would sive exactly the form represented in 
the sketch P (Pig. 34): that these laggings coald not anite- pare 
allel on the ‘line of the crowas of the triangle, bat would abut. 

‘pid the Bnslish make vaults: orisinatly: composed of stone ar- 
ches or sooden-curves, on which they*laidplanks-or-lagging, in 
‘brief? This is possible; thecore that there still<exists-io 
Gaglaad in the~ckoister®*of the cathedral of bincolnsamons other 
*gxanpkes, -vaalts -constracted thus that date from the:14 th cen- 
tary.-Ome should not«lose sight of the fact, that wooden: stro t- 
ures have from all time held an-important-place-in-Baglish are h- 
itacture, asin the architecture-of all the races-of the- ‘North. 

fhe system of vault ‘compartments #ith triangular : ‘projections 
sin the: French:vault ‘can nowise*lend itself to the uss*of «planks 
‘or timbers, sinee it would have ‘been necessary to dress ‘each.o 
one-off thea to*sive it:sreater width at the middle than at the 
-ends: while the primitive Eaglish system: indicated above pera- 
‘its the cons raction “in wood: more ‘it indicates that-it-is a 
resalt-of that. The derivatives from the preceding ‘examples 
also-emphasize that preocoapa‘ion of the*constractors. The 
-Gadlish vaalt-aa the 15 th-century comes tobe avcombination of 
‘garpentry rather than one of ‘masonry. 
“After the 43 th-century the ridge ribs appearsd and then the 
-@xtra ribs. The ridges were an‘entirely natural resali of the 
abattins of the coursss of the rubble on the-line of ths:cronnas. 
The pidges -- at*least for vaults of-sgreat span -- were reaaired 
to prevent bhe deflection of those “courses of rubble that had 
an inappreciable rise ana tha seem to represent-Laggins. These 
planes -curved-in one direction, but neither concave or very li t- 
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‘Little so, -- since these courses of rubble fulfilled the pur- 
pose of: lagging, -- needed to be sapported at the. hiddle of t 
their -lensta, so as not to. be deformed or defleét- the ridge, rE 
ribs were then set to avoid that accident. 

‘Soon ths conssqusacas of this principle-‘led to combinations 
of arches, hose snalogie are not found in Pranes: it is always 
a mode of simplification, that-is the cause of those cominations. 

“AY1l in the domain of architsoture of the middle ages is go 
sligtaly appreciated, even: by architects, it mast be confessed, 
that men hold to the appeagance and<-jadge of the methods adop- 
ted from that appsarancs, and do not take the trouble bo: exani - 
‘ne if*behind the visible fora, there bs a very simple proesdure 
that directed it. 

*Alrsady-in 1342, one of the men in England most distinguished 
amons architects occupying themselves with architectare, with 
the practical sense applied to everything in that - Country, ¢ -Pro- 
fessor: Willis, had pablished a very extendsd and learnedly del - 
aced work @n the construction of English vaults of the middle 
ages. | Tha work is perhaps the first serious study ever mais 
of the system of construction of English vaults, and -certainlg 
the- observations collected since have only confirmed the viers 
of Me. Willis. Yet having no point of comparison outside the 
‘Gaghish systen, the°learned professor could not-eatirsly appre- 
“giate the practical side. Utilizias his remarkable work and oar 
‘personal observations, we shall attempt to make it anderstood, 
how Ghose vaults, apparently so complex, ars the simplest ded- 
action from the system, whose-elemsatary principles ae Have ex- 
plained. . 

Note 1.P.525. This work wos inserted:in the first volune of 
the Tronsocttione of the Institute of British Architects, ond uv 
wos tranesboted tn 1AAB Vn the Revue A*Architecture=(Vol.°4). 

In the Vatroduction preceding: the text Of H. WiUVis, the trans —- 
Votor does not emphaeize the profound differences, thot separ- 
ste the stvucture of Buskish-woults from French woults, and & 
does not seem torhave studied the Lotter: but in 1842 HO Pers- 
‘ON WOS LH GO GONdGLTLON to devote Hhimeelf ito a oriticol work on 
this subject. | 

‘Since to preveat the flexure of the courses of rubble regar- 

ded as°lagging, the’ Bnglish constructors had: judged it necessary 


to-establish a ridge rib in each triangle of the vaults, abat- 
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abutting againsét the ridge rib of the:crowns, it was natural f 
for them to-establish several* (Fis. 35). 

The ribs extend from the springing to the middle of the rid- 
“ges at a a’. Thesecconsbractors judged that for the large tri- 
angles, the spacesa’b, a”c are still too great to mit an-inter- 
mediate rib. Then.they establish ¢ h, Si, abutting the middles 
of the half ridges at h and i. Never forget that each ‘coursed f 
the French vault has its particular curve, a portion of e@ cir- 
ele with rare-exceptions. Thas is conforming tocthat  prinéiple, 
if the #nglish constructor must adopt for*each of these riba, -- 
all of which have different bases, -- a special carve, it sould 
save been necessary to draw:- 1, the carve of the side arch*g°b: 
2, those of the two ribs°g a’ and g a;°3, that of the dbasonal 
rib’g 0; 4, those of the two additional ribs ¢ h, -g i; °5, that 
of the transverse arch-s°1; seven-curves*in all. Further, admit- 
bing asin the French vault, that all these arches qepe* parts ! 
‘of a-eirclé, it sould either have -been ‘necessary tn place their 
imposts at very different-levels, or that the crowns of these 
arches must themselves*be at very different*Levels. In the fi- 
rst°case thers‘existed«betwesn the capital of the pier and the 
springing of the-curve of the ribs having the*least base, ac 
vertical interfering sith placing the rabble fillings accord- 
ing to the mode adopted by the Rnugtish: the«vaalt alongs the s 
sidé aisle seems ‘no-longer to‘bslons to the ‘constraction ‘but 
to be detached as may-be seen°in sone of these ‘prinitive vaalts, 
“notably in the:choirs of the*cathedrals of @ly and of *fincola. 
To avoid that inconvenience, from the: end of the*13 th centary 
the Eaglish constructors adopted & compoand ‘carve, so that all 
$hose‘carves start from the ‘level of the capital of the’ bier 
_and have the same radias. 

‘Phas * (Pig. 35) the diagonal arch being the longest curve, “it 
is drasyn-by méans’of a first «circular are:3’m, then a second’c 
“circular arc-min, the point-n-being fixed as the height of the 
vault ander the crown. It-is astl understood, that the centre 
‘of this second -caurve:is found on au extension of the-line pas- 
sing throagh the point m and the centre:e-of the arc: S/n. The 
carve-of the side arch 6 °0°S’ is*sivem-by the same radius e m. 
this:being done, all the-curves of the other ribs are siven, 

Atl have.a base shorter than that of the diagonal rib. Thea 
‘projecting the rib’g’h on the line 8’c of the basé: erecting 
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& perpendicular from this point b”%, it will cat at h” the nast - 
-ef curve 6’a.'The “curve of this rib #ill then<be the carye’s” h”. 
Projecting the ribs’ a’ ‘likenise to a’; > erecting 4 perpendicnl - 
ar at that: point, it cuts the -aaster-carve at ae”. The. ourve-of 
‘this rib #ill then-be the-curve ‘6’ a" .: Projecting the second rib 
“si to i%, erecting a perpendicular at that point, it cats the 
“master curve at i”. The curve of the second rib will then ‘be t 
the curve 6”i”.<Y¥roceed the sane for the rib*6’a of the: ‘long. t 
tpianglé, whose curve is given-by 8’p; also the same for the 
traasverse arch, whose curve sill “be- 8S. 

These -crowas all attain different*levels. To draw the trans- 
‘verse ribs cb, -it wall suffice to erect :perpendiculars fron 
the-points 4, a’ poi, ¢, on the line o b« (horizontal projection 
of this transverse rib), and to take on these perpendiculars 
-distances*egual to h’b”, a”a”", i447 and-c h, which ‘give the 
‘points #,.8, % a,:of the-intersection-of the ribs «ith the 
transverse. rib:c-b. If one desires the side arch to have the 
same carve as a3, the other arches, he #itl probeed as-before, 
‘We project the line’s“b on the+base-g’c; from the point-V ae-e 
“erect a perpendicular to Cut the master curve at V%, ‘siving me 
‘gurve 6’V”"-of the sids rib. This-curve ‘in transverse: projection 
Aitl:give the height b°¥%, sahile the side rib, revolved in- go, 
aill*sive the height«b:0’. amploying the same method of drawing, 
we shakl have ‘in a y the longita@ihal projectinn of the«branch- 
‘es @*L-of the ribs. 

All that is only very elementary descriptive geometry, and a 
demands no great effort of intelligence on the part of the dra- 
ftsnan, but the consequences are important from the point of 
vier of the construction. First, since wa have only a single 
sompound curve for all the ribs; or rather all the ribs are m- 
ly longer or shorter segments of the sane compound curve, the 
templates for cutting one rib serves for all the ribs; further, 
the ribs in swinging around the vertical erected in the axis of 
the pier §, must necessarily pass through the same curved surf - 
ace, since all have the same curve, giving to the extrados a ; 
concave conoidel form like the bell of the trampet, which sin- 
Sularly simplifies the setting of the rabble of the fillings. 
So mach (Fig.'36) that in drawing the horizontal projection of 
thir vault, one sees how easily can be set the courses of rub- 
ble fulfilling only the functions of planks or boards placed 
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364 
between the ribs of carpentry. But the series of logical deduc - 
tions, that had brought &aglish constructors to these maltipl- 
ied arches as ribs of carpentry, led them (because of the small 
curvatwre of these ribs, ins sthejapperdpart of the wault)to con- 
aect them by bosses and cross ribs, as indicated in Fig. 36.. 
Tas intersections of the cross ribs with the ribs Sive motives 
for bosses, that also strengthen the janctions. Thus 
ene obtains a resistant network of ribs stroasiy braced, on # 
which can be placed the rabble fillirs as one lays planks on a 
framework of carpentry. Fis. 37 sives the perspective sketch 
of one of those bosses (A in Fis. 35). The cross ribs are drarn 
in a vertical plane, at indicated in the section B (Fis, 37), 
rebates F being made for setéins the rabble filling, the tops 
of these ribs being flash with the extrados of this rabble. 0 
One notes that the rib © (here the diagonal rib) has at p a band 
much wider below the cross rib than at d, caused by the verti- 
cal position of that cross rib, and which is perfectly aecord- 
ing to the conditions of resistance of these ribs, that no lon - 
ger require as much strength ahere they join thea framesork AS 
where they are below it. Returning to Fis. 36, we see that the 
bosses A, B, ©, are set in a circle with its centre D;: so that 
the branches DC, D A, D B, of the ribs are identical. The pos- 
ses £, C, F, divide the branch of the transverse rib into four 
equal parts, as the boss G divides the longitudinal rib: into 
tio equal parts. The boss H diwides the branch & 0 into two ¢ 
equal parts, and to place the boss I, the points B, F, A, K, & 
are joined by lines, as one sees at we These two lines cut the 
vib at two points a and b; bisecting that distance ab is mark ed 
the poiat P, centre of the base Te 

Note 149.528. Hol neor the cothedral of Ely, north side, 14 
th century. 

“Maltiplyins thas the arches of vaults intended to Support ths 
fillings, that are only stone pansls, it sas natural to constr - 
uct these arches theaselves entirely different from the arches 
of French vaults. 

The arches of French vaults are properly turned with vousso- 
irs having small thickness betwsen their beds, ives, that in 
an arch of a French vault, the constructor has maltiplied the 
joints, so as to leava to that arch a sreater elasticity, to 
avoid the effects of fractures, that would have been a caase of 
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dislocation of the vaults. Although thoss panels themselves re - 
tain a certain. elasticity, it vas important to preserve fron 
sensible deformation the permanent centres. (arches) that supp- 
ort them. By tarning these arches with thin voussoirs and mul- 
tiplying the joints, the French constractor considered with mch 
justice (that admitting movement and deflection), the maltipli - 
city of the always thick. joiats, allowed the arch to follow t 
these movemen s or settlements aithout deforming its curvature. 
But from the instant tha the fnglish filled the spaces with 
stone panels, and that they adopted curves composed of tno ses - 
ments of cireles, one of which had a. very grea radius, it aoald 
nave been daagerous to turn these arches sith thin voussoirs. 
Thus ahen the nslish vaults are made according to the drawings 
‘jast given in the last place, on the contrary the arches are 
‘gomposed of lons pisces of stone as would -bs carpentry curves. 
The ribs or cross ribs, which are strats, are often cat in ene 
piece of stone from one-boss to another. This method was a res- 
‘altof the system of vaults adopted by these constructors of ¢ 
the end of the 13 th century. 

‘From all the preceding it results that the @nglish- constrac- 
ors, in spite of the apparent sizplicity of these. Figse, on t 
the contrary adopted a simplifyias procedure, both for drawings 
vaults and for their -construction. It is interesting to observe 
how our neighbors were already permeated by that practical spir- 
it, that tends to converge common efforts to-ons aim, leaving 
little to iadiwidaal iniative.-It-is- evident that to build a 
Freach vault at the same epoch, ises, during the first half of 
the 14 th century, it réguired on the part of each workman more 
intelligence and initiative, than was necessary to construct 
a-vaalt like that just analyzed. The diagram -made according to 
the last method, the need for sorkmen to restrict thenselvas 
to a sort of mechanical work. It aas then not so with oar vaul ts, 
which reqaired during the setting of the combinations, that the 
“master mast direct step by step, bat could not draa: generally, 
that the mason coulda only execute by an-effort of vhis intelli- 
gence. He believe that there is more art io oar vaults, so sin- 
ple-in appearancs, tha& one could find in a purely geometrical - 
system,.very simple as a practical procedure, ba so complica- 
ted in appearance. The-seniuses of the two peoples thus show 3 
_theaselves-on-both sides with their qualities and their defects. 
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Yst one is not surprised that qédinho already possessed a ‘col- 
lective and simplifying spirit so manifest, were equally perae- 
ated by that feeling of discipline and of order, that was so 
fatal to us on the days of Crecy and of: Poitiers. » All holds to- 
gether in the history of a people, when ons desires to see -it. 
closely,» and this is what makes the study of hhe art of archi- 
tectare of those tines, so entirely impressed by the-senius of 
the peoples that-practised it in France and gn@land, an inexha ~ 
ustible subject of interesting obssrvation. 

We have geen in Fig. 25 how the Boglish constructors, having 
adopted a single compound carye for all the arches of a vaalt, 
even sometine applying this curve to the side arch, and cons- 
-squently to the archivolt of the windos opened beneath that side 
arch. This is a Simplifyias procedare in the construction of | 
vaults, that requires only a single diagram for all the arches, 
and which explains why many of those archivolts of windows bel - 
oaging to edifices vaulted in the-14 th centary are obtained by 
means of compound carves. In this form observed by all those 
that have visited Ruslana, there is not a caprice or question 
of taste, bat the rigorous application of a system followed, 
aS we have just demonstrated, with a mind rigorously methodical 
in its deductions. Once the. curve was accepted fron the neces~ 
sity of constraction, men accussomed thensslves ts it, and use d 
-it in circamstances not required by the system of constructim. 

‘Yet the English constractors 414 not adhere to the vault, ta 
that we have just given (Figs. 35, 36)’ they clained at about 
the same epoch, ies, about the besinaing of the 14 th century, 
to have with arches formed of sompound curves, ribs on a hori- 
zontal plane and no longer inclined to the side ana transverse 
arches. Here (Fig. 33) is how they undertook to arrive at that 
resalt. Let ABCD be a quarter of the cross vault, one rib 
being drawn at A & For the springings of all these arches, ise., 
of the side arch A B, the rip'A #, the diagonal rib’AD, and all 
the other arches, if one pleases to trace others, as in the. pr e- 
ceding example of a single arch A # has been drawn with centre 
o. Projecting the length of each dei on the line AC regarded 
as base, and erectins perpendicalars to the base, from these p 
projected ‘points, the line a°b: being resarded as the’level to 
which ‘sach arch ‘must attain, and one draws the segments 'F a, 

Res, takins their centres at m and na on the line 7 0 prolansed. 
the segment ‘I h with centre r on the ‘line I o prolonged: the 
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segment K b with centre q on the line Ko prolonged. The ‘crowns 
of all these arches are ii the same level plane, and ‘consequen t- 
ly the ribs CD, C B are horizontal. Yet the imposts of these 
arches all have the same curve, atleast to the point x, that 
avoids the difficalty where the carves are different. ‘Once thi s 
‘Level ‘K is passed, there is so little difference in the: carva- 
tares of these arches, that the courses ‘of ‘rabble. filling can 
always be set according to the method indicated ‘before. 

‘Bet us see (Fis. 39) how thi system of construction of Bng- 
lish vaults inclines tc a method more and more mechanical. het 
A BC D be a‘quarter of a square vault, and BRE‘ G a quarter 
of a rectangular vault. In the first the diagonal arch-is the 
arch AD; in the second the diagonal arch ‘is the arch BC. Hav- 
ing admitted as shown in Pigs. 36, that the ribs must be ‘mal tip - 
‘lied, so as only to resard the fillings as panels, no ‘longer 
as-little vauliés, it naturally follows that these. ‘panels must 
‘be of similar extent, as far as possible. To draw the ribs, tre 
‘ridges will no longer-be divided in equal: parts as in Pis. 36, 
but we describe the osadrant BC for the quarter of the square 
vault, and divide this quadrant in equal parts. Drawius the 1 
lines A a,/A°b, Ao, throagh the dividing ‘points, we shall have 
the horizontal projection of the ribs of one-eighth of the va- 
alt. Hence the angles DA a (A being vertex), a-A-B, C°A-G, wis E1 
be eguakl, and the panels comprised ‘between their sides are sim- 
ilar. We brace these ribs by the-cross ribs, ‘8, £,-8, bh, as ‘in 
Pig. 36, bat so drawn here that the@r janctions are found on 
the quadeants BC and ei. Bither we wish to adopt for all bh- 
‘ese ribs a single and even a compound curve, as in. ‘Pis, 35, or 
ae desire that the ribs 8D, DC, be level. In the first case 
aé take the diagonal rib AD as being largest, we project it 
on the-line A’D%, erect the perpendicular D’D” -(D” being the 
height of the vaalt ander the crown), and we draw ‘by means of 
two ‘centres the compound curve A’D”. Proceeding as stated above; 
taking the leagths 4 a, Ab, A-c, AC, and transferring them to 
the line A”D’ at A’a”, A’b%, A”e”, A’C’, and from these points 
4%, :b% 685.0%, erecting perpendic lars to th line 4’0’, these 
perpendiculars cat the carve A)D” at points which ‘sive the hei - 
ghts beneath the crown for each of the ribs A a, Ab, etce, and 
consequently for the rib Dc the vertical projection G°"D’”. Bat 
if we claim to place these cross ribs level, it is necessary fo: 
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as to seek the: ‘CURVES | ‘A’K, A”l, etc. by means of procedures: in - 
dicated in Pig. 33, always retaining for the- ‘inposts the same 
curve A” ne 

Tf :it concerns a ‘rectangular’ ‘vault, whose ‘quarter is BB BG, 
ae proceed in exactly the Sage. manner as for the square vault 
only the side rib ® ‘Peafid the ribs: ‘joinins this side arch: ‘being 
mach shorter than the side arch and ribs ‘A a, Ab, -A-c of the 
sqaarevault', the crows of these ribs will. ‘be"10"eP Cassuming 
that we adopt only a@ single -curve) than-in the Square vaalt,:i.e., 
that the high points of these curves will ‘be at a for the side 
arch @°9, at ‘@Pfor the rib & 0”, at p for the rib & p%, at gq 
for the rib & q%, etc., and that the line of the ridge P'G will 
give the vertical projection #’D”. But if we desire the ribs of 
this rectangular vault tobe level, ther-it will be necessary 
to seek ‘compound ‘curves as above, and the ‘curye of the side arch 
& F eevolved at°*A-T will alaays retain a-part of bhe: ‘lower - ‘prin 
itive carve froma” to s for the ‘imposts. 

Phus one sees hoy are: ‘given, ‘by the application of a principle 
of ‘construction rigorously deduced, those lowest arcs A’ I or 
depressed compound arcs A‘m, so frequently adopted for the win- 
dows ‘of Brdlish vaulted naves, those windows ‘being ‘circunstribed 
‘by the side arch. ‘Yet for those curves ‘generated quite nataral- 
ly *by .a»procedure of construction, ‘men have desired to find mre 
absurd opisins. Those curves pretend to imitate the mitre of a 
“bishop, ‘ir indeed they have a nystical-symbolical significati- 
‘of: in approaching the straight ‘line above 3 certain point, th ey 
should indicate the disposition of the Christian soul that bec- 
omes stronger agit rises toward heaven! But we shall not report 
those dreams:of so mann authors, that have arittenon the arch- 
‘itecture of the middle ages without having a thei: service the 
first: elements of geometry and of statics. It-is clear that ar &- 
ists who are wearied by all reasoning, and that would be: ‘easy 
if akl reasoning sere forbidden, ‘even ‘in architecturs, ‘by a dood 
and well made law, and-in partécular if religiously applied, 
and who are earnes‘ iu repeating these pacrilities concerning 
‘Gothic constroction, and prefer rather to see the ‘imitation of 
the mitre of the bishop in a curve than a principle of constr- 
action: in this case the mitre of a ‘bishop @© thexaspiration 
of the soul dispenses with all study and all discussios, and 
the Gothic vaalt thas passes into the account of human nonsense; 
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ahich - simplifies the question. When a single curve serves” for 
all the ribs of a:vaalt, and if these arcs rotate around the 
supporting pier, it is-ckear that above each pier, ‘each ‘part 
of the:vault will ‘sive exactly the form of the bell ‘of a trom- 
pet. 1 qhen the upper part of these. ‘compound ‘carves’ is alone: Mm 
modified, so as to set all the crowns and ribs ‘level or-in the 
sane horizontal plane, the:bstl form:no‘less-exists to a: ‘cert- 
ain height above the Springings, and the variety of the upper. 
“curves modifies slightly the form of the bell, but cannot des- 
troy it to the eye.°It is also: Glear, because 6f the adoption 
of these radiating ribs with- equal angles ‘between then, ahate- 
ver the arrangement of the ‘bays, square or: rectangular, that 
the architects mast abandon the diagonal arch, and give to all 
those radiating ribs fulfilling a similar fonction, a similar 
section. That is what occurred. Ig was accordons to the logical 
advance of the procedures adopted by #nglish constractors, no 
longer to place between these ribs courses of rabble, bu to 
replace them with slabs, actual andl cone: This system was 
adopted on the other side-of the:Channel from the 15 th eenta- 
ry, both on ribs arranged like ths bell of the trampet, and on 
ribs forming a series of-curvilinear pyramids with a part of & 
tunnéi vauit. Thas was -constracted the vault of the chapel of 
S. ‘Seorse at Vindsor. 2 Fig. 40 shows the extrados of one of © 
those pyramids; hor are arranged the ribs and rabated ribs °A, 
and how the filling panels 8 fit in these srooves. The ribs 
couprised between the diagonal-ribs‘0 and in the-tevel-line 
‘DD’. From this ‘line to the line CC’ of the crowas,Cthé vault 
forms a tunnel vault composed of stone'panels sith radial ‘join te, 
‘beariagiin relief ‘coapartmeats there imitating ‘intersections 
‘of groin ribs, ribs and-cross ribsl‘etc. The-kins of the -croms 
or the rib that connects the:crown B°of the side arch with the 
‘line D'D’ is horizontal, so that the ribs*between the diagonal 
pibs-O and thesside? archeseare ‘eat: on different:carves: ‘Likewise 
for the ribs ‘comprised:between the diagonal ribs, according to 
the ‘method previously indicated. Phus*in this vault of the°cha- 
pel-of Windsor, several systems have:been*empleyed; the system 
‘of-vaalts as ‘portion: of ‘curvilinear pyramids, with ribs ‘made 
on different *curves*(ekcept for the-imposts): the system-of ‘long 
-voussoirs ‘of. small width, ‘like slabs with radial: joints, comp- 
sLeting the vaalt:by a tunnel ‘vault-in its apper part. ‘Also°later 
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the ribs are suppressed and the ‘faglish :vaults:only ‘consist of 
masonry in:large slabs with ribs ‘projecting ‘below and-cat-in 
their-nass, still imitating the structural arches that :nc*longer 
exist infact. Thus are constructed the more: ‘recent vaults of 
the-cathedral of : ‘Peterborough, and those of the: ehapel of. ‘Heary 
VII at Westminster. 

Wotestspssas. To this form hos been stven the none of foninv 
woubt, vurt-o fon extends-in'o single plone, “it is. uanesessory 
= %0- emphasize the: Lock of preciston in thar AGWe. 

Wote 26H.585. See the Memotr of professor WALLS, -On-Bagbish 
-Youtts of the Middive Ages, er in Vol. IV of uM. Dolly ?s Revue a? 
‘Avohitecture, the transtation of that work with the plotes. 

- ‘Those*kinds of vaults are-very-flat. Thus the vault shosa‘ex- . 
trados ‘is presented*by Fis. 40 has only a-rise of a:litéle more 
than one*foarth- its span. That alone-‘indicates the advantages 
which one*could derive froc this :eode of construction. 

‘We have-believed it necessary to-enlarge sonsshat on the ‘con- 
-binations introdaced- ‘by the:Baslish:constractors:in the forms 
of:vaalts so different from ours in appearance, although start- 
ing from the same: ‘principle..This digression tends to- demonst- 
‘pate, that:from the: sane -principle, when followed systematically, 
‘can-prooged ‘very varied dedactions. ‘It is<certain that from the 
“generating principle of the Gothic vault can:be derived yet-o 
other results, that-consequeaily there ‘can:be-no good reason to 
eee this:principle, excellent in itself, and-leaving to the 

pchitect the-sreatesi,- ‘Liberty: in applications that -can<be- mads, 

saistione to the: prograumes, resources, « ‘nature-of the’ ‘material s 
and ‘economy. 

‘pet us retara to the Preach vaalt. Fe*left:it at themomens, 
when having reached:its development, -it allowed the covering 
Of akl-:possible surfaces by the aid:of arches -or- permanent: ‘Oea - 
tres supportias*littlie vaults of rougked rubbis. ‘Having. reached 
at the-middle of the*13 th-centary a degree of absolute: perfec- 
tion, according to the-method accepted: from the middle of the. 
\42 th-ceatury, the «Preach Systen-is no-longer modified: it al- 
aays:proceeds from the transverse arch, the diagonal and. side 
arches Nita or without additional ribs. -<It-is: only*in the-more 
‘aorthern «provinces, and notably: in- ‘Normandy itself, that the 
use of additional ribs became frequentafter the end of the 43 
ta cen ury. Ia Tle-de-France, Champagne and Burgundy, the con- 
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coustructors adhered to the diagonal and transverse arches un- 
til the end of the 15 th century. Prom this point of view as a 
procedure in construction, the French vault nas not modified. 
Tac improvements or innovations -- if one can term innovation 
the logical consequence of a system first adopted,-- only con- 
cern the springings of these vaults. We have sean that in Bag- 
land by means of compound curves men avoidid the difficalties 
resaltius from curves of different radii for turning the fill- 
ings, since in these Bnglish vaults after the 14 th centary, 
the lower carve is the same for all arches of the vaalt. In 
france wath ver rare sxceptions, which belong to an epoch re- 
latively recent, the compougd curve is not employed, the side, 
transverse and diagonal arches each havins their carve, ahich 
is always a circular arc. As men felt mors and more the necess - 
ity of placing the croans of those arches at the same level, 
go as not to lose space and to be able to pass the tiebeams of 
the carpentry directly above the extrados of the vaults, #hen 
These arches had very differen’ spans, it was necessary sither 
tha their junctions should have very different angles, i.e., 
some very acute and others very obtuss, or that the springings 
of those should bie placed at different levels. i. The last met- 
' hod prevailed, for ths constructors sought to give to the poin - 
ted arches of the same edifice -- at least for the transverse 
and side archss, and tke archivolts, ansles at the croans not 
too ansqual., The spriasinss of these different arches were one 
of their sreatest diffdeabties. 

Note 1.92538. Gn thie subject, see Art. Construction, Chapter 
Youte. 

fae choir of the cathedral of Narbonne, commeaced at the end 
of the 13 th century and evidently conceived py a very skilfal 
master, presents precious data in relation to the construction 
of the vaults. “ The last pier of the bays parallel to the axis 
of the choir, that commences the radiating bays, is arranged er 
rigovously and the most economically possible to receive the 
arches it mast support. Fig. 41 sives the horizontal section 
of this pier below the vaults of the side sisles The archivolt 
of the part parallel to the exis of the choir occupies the ent- 
ire width a b, and that of ths first curved bay of the same wi 
Nidth a’b’. This archivolt has the entire thickness of the pier 
aithin some inches. The little column C rises to the high vault 
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to bear a single arch (Art. Cathedrale, Pig. 43), since we are 
in the curved part of the choir; the little column D supports 
até once the transvere arch A and the two diagonal arches of t 
the curved side aisles The bays T being narrover than those 7’ 
parallel to the main axis, it results that the vertical rib G, 
jhat receives the principal roand G” of the archivolt, finds 
itself in the carved bay ? behind the face 8 and does not appear. 
These are ths arches that rigorously gave the positions of the 
ribs and little columns of tha cylindrical pier. If we show 
the vault of the side aisle (Pig. 42( with one of the piers of 
the curved portion, ws see how the archivolts penetrate into 
the pier, and how the transverse and diagonal arches of the 
side aisle, because of their greater spans, have their Springi - 
ass placed below those of the archivolts. ¥e see how are dram 
those diagonal arches according to a carve in their horizontal 
plane. Fis. 43 explains this drawing. At A are the great piées 
of the sanctuary: at B are the entrance piers of the chapels. 
The crowns © of the diagonal arches are placed at the middle of 
the line a b of the crown of the little filling vaults, that 
connects the top of the transverse arch at the entrance of the 
chapels with the top-of the archivolt. So as not to have too 
acute an angle at e, the constractor has siven in horizontal 
projection a curvature to the diagonal architrave C. Thur the 
fillings are more equally established in ths tuo adjacent tri- 
angles having as bases the transverse arch of the side aisle 
and the transverse arch of the entrance to the chapels. At the 
‘cathedral of Bourges, the vaults of the side aisles of the cho - 
-ir (about 1225) are already drawn on that principle. 

Note 2sps53. Art. Gothedrote, Fim. AS. The cathedral of Kor- ; 
vonne V singulorly poor in sculptures. I% seems thot the moet - 
er of the work concentroted oll his resources to obdtoin o cons - 
truction iLereprovchodble in conception and execution. 

But we see in the perspective of Pigs. 42, that before the a 
diagonal arch and the archivolt the filling is abardoned and 
even penetrates the pier itself, continuing above the ring for- 
ming a capitol. There is an incomplete point, for the filling — 
vaults must always rest ou the extrados of the arches. In the 
14 th century, the constractor of the abbey church of 3. Ouen 
of Rouen takes a franker and more logical method, although amore 
complicated in appsarance (Fis. 44). The archivolts occupy the 
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entire space ab, i.c., exactly the width of the pier less the 
rib GC, intended to receive the transverse and diagonal arches 
of the nigh vaalts, and the profile ef these archivolts is on- 
ly that of the pier, or to be more exact, the section of the 
pier is only the section of the archivolt. The transverse arch 
of ths sids aisle is likewise only the profile of the pier, a 
and the diasonal arch has the profile 4. In elevation these a 
arches penetrate each other as iadicated by the prespective + 
view. There is no longer a capital, since there is ao reason 
for it, and the imposts with Borizental beds rise to the level 
N, i.e, much above the sprinsings of the arches. 

Thes ig the final expression of the combinations of the sprin- 
Sings of the arches of vaults in Prance, and this system aas f | 
followed until the epoch of the Renaissance. These are rigorous 
consequences of the principle of the vault discovered in the 
12 th centura; but as for the mode of construction, it does a 
n0% vatw, i.e, the arches alaays fulfil the functions of per- 
manent centres receiving little fillins vaults between their 
branches, little vaalts that never become panels, but are coa- 
structed of little voussoirs with curved courses always starting 
from the transverse, side arch, or archivolt, to rest askea at 
the other end on the diagonal arches. 

In Art. Constractionit is stated how by the aid of this sys- 
tem of vaults, one cau cover all surfaces, however irregular , 
they may be: how one can make skew, rampant or warped vaults 
aithout difficulties in jointias, ete. This french system is 
thas essentially practical; it-presents an improvement on the 
Roman system, aud consequently it was more reasonable to imp- 
provesit farther, than to abandon it and resort to the Ronan 
asthod. But the infatuation of the 16 th century for the Ital- 
ian arts among as vanquished the reasons that militated in fa- 
vor of our system of French vaults, from which it #as easy to. 
derive results more aad more extensive. Philibert de 1’Orme in 
his Traite d’architecture, 1 sxpresses himself on the subject 
of these vaalts:- “Those forms of vaults have been found very 
beautiful, and ars seen well executed and constructed in vari- 
gus places in the kingdom, notably in this city of Paris, as 
also in several others. Today those having some knowledge of 
trae architecture no-lonser follow this fashion of vaulting, 
called by workmen the French method, that tealy I cannot scorn, 


Sate: sethin dati th of aéhvente Sant: astet SERRQRS FeO TR 
“aise sane sail fee oid Ried ad/me ce senpeentind Kebyli 
aq) etd. Qo bre ond da pedonnes souk 20m 
ba 888 Nes Boy ae down: qodncdada ati’ 328 givev © adlopesh, 
$09: aor 0e efie ero no enzebi a, «ete ine fovisen. & te mick eps 
set i denpaech egi2 to Rakascie afd eden Lite poy exedin netido, 

st ott “a awed ge wsnebed ye Bepialo: od aap-aevedsis enn “soi, 
‘hat Bee Ets somite 


te ah dh Sadie to. andes wand meat sek snore ¢ ai sevkned 
pontigoss Ati fat ev ietd vibe fee wWosa efi ved ol: yee 
ne ‘Ob eat OF <9. 4 ef? coal: donass as oY 
deaeett eb ees0' i eb diecisidn Yo gape. atta 
tiver saodt: sets atipks. netene- sac SOREEH Bie - 
feeds sofink.econed: ox esadoutitions aut? 2. 
dus v + ee Mewes. ac oe nang aa ‘ene. - 


ab: adhe pe xehias dade: sada: exsepe ste ae Roa qoutes 
Bu ieetanst: eae to: bes, cud. ae anieieset of tet) exiasexs opi 
foSt £ i fet eadynnd. etioev fsobseton Bo. gpopal ate he Oak 
¥ sialon gaomh Io shan’ sd Joann daa elias welqg ee 
€ qevere yrev ete | wevientoxe bre: pobtehet wi, ddyORT RE Ae. 
. suaieghors pi bed ad fase oidde® nadd, s10m fous seonit, 
skal -eiodows J 8000 dorey® PROFESS: OF Tie: wae. to. Sat dated 
Ge, “ernicee £ sous ahd: Be, bad peddle Spd * elves”) 
OF phi: Bre eater ete ii ao ae ¥en: athe ONG abdius £1 daw td. 
jo Reng si ni etna: ie StDRteMR «hi kn. dowwan en. -He 
8 BRS oh. suieness: sadnaroe eter adds Bon nk PEp bee. 
het at dion ap xh: eas be ee Lace 
vO Pea ONE 


me natseablai oat © ssunishipaiies onuil 
of die decanted qeiaes ee 


me ean eas Pats 


a ata ~Phiiotet prom: a 


374 

but rather confess that it has been made and practised in very 
good and difficalt designs. Bat forasauch that fashion requires 
Sreat expense, i.e», great strength to abut it and make the f 
flying buttessses, so as tx hold the work firm, as one sees in 
the great churches, at the end of this present chapter, I shail 
describe a vault wit its supports, such as you can see under 
the form of a perfect square, a: large on one side as on the 
other, where you will note the crossing of the diagonal arches, 
etc.” Thus whatever can be claimed by the more or less official 
criticisms of our Academie des Beaux Arts, still in the 16 th 
century those vaults were regarded as French (by workmen, itis 
true; but in the matter of traditions @ie language of workmen 
is most certain). Now as the architectare of the middle ages is 
derived in great part from the system of vaults, it is necess- 
ary to take its part, and admit that we nad an architecture re - 
cognized as French from the 12 th to the 15 th certuries. Bat 
the text of: Philibert de 1’Orme is intersstins for more than o 
one reason. Our author admits that those having some “knowledge 
of trae architecture ao longer follies that fashion of vaoltins,” 
and the first example that he sives of a vaglt suitable to eov- 
er a vast nave, after that preamble, is a Gothic vault with d 
diagonal arches on a squarg plan with ridges and ribs. As for 
the examples that he furnishes “at the erd of his chapter,” 
those are traces of spherical vaults penetrated by a rectanéul - 
ar plan, vaults that cannot be made of Sréat dimensions, which 
are difficult in jointing and expensive, are very heavy, and 
thrust much more than Gothic vaults. And in fact until the be- 
Sinning of the 17 th century, French constructors, shatever 
“knowledge ” that they had “of true architecture, ” continued 
to build vaults over wide naves on transverse and diagonal arch- 
es; the church of 8. Bustache at Paris is the proof of this, a , 
and it is not the sole example. Practice was then stronser than 
theories on “the true architecture,” and having fourd nothing 
ositer, they continued to employ the old method antil the aom- 
ent -- and that under bouis XIV alone -- when were adopted for 
great naves stone tunnel vaults sith penetrations, as at 3. Rich 
of Paris, the chapel of Versailles, the nave of the Invalids, efc. 

Kote? 1.96343. Lr hbveohitecture of Philibert de LVL Orme. Poris. 
A57@. BOOK TMs. Ghop. 8. 

Now this sort of vaults is a step backward, not an advance, 
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Tannel vaults have a continuous thrast not concentrated at igo - 
lated points: they are very heavy if of stone: their effect is” 
aot happy, and the penetrations of the openings in their sides 
prodace very disagreeable curves, that the Romans justly avoid- 
ed when they could. 

One then sees appear in ths naive text of tis Sood Philebert 
de 1’6rne this feeling of rejection, though with redard to the 
procedures of the middle ages, which has been developed sinop 
him with less good nature. In fact in the margin of the text 
just cited, there is stated as a guard:- “The anthor approves 
the modern fashion (de 1’Orme so designates Cothic vaults) of 
vaults, always not desiring to use then.” Why, since he appro- 
ves them? He does not Say. Thatever this may be and why he #0- 
ald not use them, he constructed cross vault¢ like all his col- 
leasues, and he was right, for most of the examples that he 
Sives contain novelties, that are neither practical nor serio- 
as, if it concerns the covering of sreat spaces. Tn that Phili- 
bert de 1’Orme prelades the criticism of the construction of 
the middle ages (if we-can sive this name to irrational repro- 
achs). Since him that criticism reasons no better, although less: 
naive; but it is still more-exclusive, and in speakins of the 
fashioa of vaults of the middle ages does not say, “ahich traly 
I cannot disdain, but rather confess that men have made and u 
ased very good anf difficult desigas.” Those things are-no lon- 
ger admitted in the 19 th cantury, because the logical minds | 
of our time could reply:- “If you confess that the system is 
good, why do you not ase it?” Better say nothing or beat the 
water, than to raise such questions. 

Whatever Philibert de 1’Orme says of it, the Reasissance then 
does not change the system of vaults for great naves, because 
it aoald complicate this system. Tt multipliga the secondary a 
members rather as a motive of decoration than to obtain more 
stability.-In fact the vaults that it-bailt are in a very bad 
state or even have fallen, while the duration of the vaults of 
the cathedrals of Chartres, Rheims or Amiens, will yet defy m 
many ceaturiss. The high vaults of the church of S. @ustache of 
Paris were only built during the-last-years of the 16 th cent- 
ary, and are not very stable: their: ‘imposts are not skilfally 
combined, the arches are turned with s ones of unequal hsisht 
-betaeen-beds, which is one cause of deformations, as previously 
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stated. Among those vaults dating from the 16 th century maybe 
cited as remarkable, those covering the choir of) ths charch of 
3. Florentin, and which date from the middle of that century. 4 

Note 1spsShhe The Flying vuttrvessesishoet oburt those voults o 
are vadly combined, os occurs to nearly oll flying buttvesses 
of that epoch, thes the external surfaces of “the outtresses 
hove been undermined ot various times, some settlewents were 
produced. Twenty yeors since, those voults threotened ruin ond 
VU woe necessary to rebuild them. Mo. Preplu, architect of the 
Zeportment of the Yonne executed this work with much skill se- 
verol yeors since, vut for recsons of economy, they were soris- 
Fred with simple cross vaults. Ke sive heve the old ones, drown 
vefore the demolition. 

He give (Fig. 45) the horizontal projection of half of these 
vaults with the apse of the church. The transverss and diagonal 
arches form the principal skeleton of the strccture, as in the 
vault of the middle ages; but the ribs extending from the pier 
to join the middle of the ridge no londer exist tere, and are 
replaced by intermediate ribs a b, that produce a piquant orn- 
ameatal effect, yet are wrongs in transferring a’ lateral thrast 
to the sides of the side arches, which is absolutely contrary 
to the principle of the construction of Gothic vaults, and to 
good sense, which is worse. That thrust is aYso increased by 
the ribs a 4, #hich themselves abut th ridges 4s. 30 those 
side arches (revolved into A A°R) were inclined to the exterior 
ander the pressure of those arches that push them at a’a”%, wh- 
ich would. not have occurred, if instead of those ribs a b the 
architect had placed diagonals A d; but they would not have 
had this compartment in star form, and the desire to produse 
a novel appearance overcame wha reason directed. One sees 
then that already is manifested this tendency, now sO developed 
in architectare, to sacrifice the trae, the wise and the reason- 
ed, to a form resulting from the caprics of the artist. Vany | 
other shocks to reason are found in this vault. Thas we have 
revolved the transverse arch AC and the diagonal arch to A #; 
the great arch A D abutting the crown of the chevet to AG. Phe 
janction of this sreat arch A D with the diagonal arch gives t 
the crown BH: now as this diagonal arch is drawn, the level of 
this croan H is given and is found at bh. We transfer that level 
to b’ on the revolution of the arch A D. The Level of the croan 
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I is givea; it is the same as that of the crown A, since the 
diagonal arch A ® is drawn. Then it is necessary for the arch 
K I to attain that level I; we revolve it to KL i, the rise 

I i beiag equal to the line I h. Revolving on the circular arc 
the crowa 0, we obtain the point o%, and the height 0 0’ siyes 
oan the curve’ K i as well as on that of the great arch AD, the 
level of the crown 0 at 0’ and at o”. Then it is necessary for 
that great abutting curve A D to pass throush G, h’ and o”, 
From 0” to 6 ik evidently approaches the horigontal too nearly, 
and badly abuts the junction of the diagonal arches and ridges 
of the chevet: so that branch of the arch o”G aas twisted and 
raised, because the sreat transverse arch Kf, sas deformed. 

The crowao B being given in horizontal projection, its level 
is-given at b’ on the revolation of the arch: the jaaction aon 
the side arch being given in horizontal pro jactioa,its level is 
given at 8” on the revolution of the side arch, and then the kt 
length a b in horizontal projection; the arch a”b” is known. 

Tt is the same for the arch b a, revolved to b’n’, sincs the 
level of the crown m is known. 

A3 for the ridges 4d 6, thew are taken on a circular are, joi n- 
ing the crown B of the side arch to the crown e of ths diasoml 
arches. That arch of the ridge is revolved from n to a, a giv- 
ins th: level of the crown 8 of the side arch in relation to ¢ 
the level of the crown e of the diagonal arches. Ab V are pav- 
glved the diagonal arches pq of the chevet-(the Level of the 
crown beins that of the transverse arch), the branches of the 
ribs in rg and the ridges in p gs. All these arches, ribs, fal- 
s2 ribs, false ridgss, are placed in a vertical plane, whatever 
thsir position in relation to the curvature of the principal 
arches (see at P). 

“Bot tae secondary arches intersect more or less obliquely the 
principal arches, according as those approach or leave the ver- 
tical, aud the sides of those secondary arches beins set-in a 
vertical plane, one is found above and the other below the ex- 
trados of the principal arch: there resulted from this a diffi- 
culty in pbuilding the compartments. To avoid tha® difficulty, 
the architects of the Renaissance designed a pendant-boss at 
those «junction points (Pig. 46); 1 a pendant boss composed of 
a oylindrical body penetrated by these different arches. 

‘Like the principal arches, the secondary arches béins placed in 
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a vertical plane, the extrados of the false rib A strikes hor- 
izontally against the cylindrical body, shile the extrados of | 
theidiagonal arch B penetrates at b on th side next its sprin- 
Sing, and at c on the side next its crowa: then there will be 
a difference of level between the point b and the point c. And 
from -b to oc, how to set the rabble filling? The constructors ¢ 
then increased the height of the sides of the principal arches 
on comins near these bosses as indicated by the addition. 8 to 
reach the point e, this because of the levels of these jjuneten 
ion points of the ribs, false ribs and false ridges. For. exam - 
ls, there would be a difference ai h at the. ‘junction of the 
dkaneual arch: B, since the extrados of the false rib 1 does 
not reach the level of the false ridge A. One sees what compi- 
ications in cutting are produced by those caprices of the arch- 
itectsrofothe:Renaissance, much more occupied in obtaining an 
ornamental sffect than by the traditions of wise construction 
Tf we add to those difficulties sratuitously accumulated,, the 
lack of knowledge of Seometrical drawing, that alveady made it - 
self felt in the workyards, we shall not be surprised by the Ee 
brief duration of these vaults of the 16 th century. Still one 
recognizes that the habit of reasoning on the application of — 
forms suitable for the purpose is not yet lost amons the mas- 
ters. Thus the elongated shape of these pendant bosses is. ind-. 
eed produced by these penetrations of arches at different lew- 
els. These lons stones that ssem to the ‘eye to be peds placed 
at the intersections of arches, are not there by azoaprics of 
the artist, bat by a necessity @f construction, and the peadats 
more or less ornamented by sculptures that the artists save them 
below the arches, only emphasize the function of these bosaes 
at the junctions of arches. 

‘Prom the point of vies of construction, the art of the-16 th 
century sas in a state of inferiority to the preceding arts, 
for the vaults as for the rest. for example, the flying ‘battr- 
esses at that epoch are no longer arranged accordins to the 
laws of statics ata of equilibriam of forces (Art. Aro=Boatant ); 
the archivolts no longer have regularly cut extradosses, the 
beds of the courses no longer correspond to the architectural | 
members: the openings of the tracery adopt forms contrary to 
the nature and resistance of the materials: ‘employed. Tt -is- ev- 
ident that the architects first of all are occupied in applying 
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certain forms belongins to a mode of construction differing fr 
fron that adopted in Prance -in relation to the materials and 
their judicious use, abandoning to subordinate hands the drav- 
ing of that masonry, which is noi in accord with these forms 
borroved elsewhere. The masters of the 15 th century being bet- 
ter constructors, prackicians and draftsmen, than those of the 
(16 th; those of the 14 th excelled those of the 15 th, and 
‘those of the 12 th were perhaps still better than those of the 
14 th. Yet the detailers of the 16 th century were geniuses, if 
a@ compare them to those of the-17 th. -céntury, for there is m 
roder and more badly draan structares in Prauce, than those of 
the 17 th century, unless we return to the sorst epoch of the 
‘Romanesque school, and yet men-compel themselves to initate i - 
sm today. 

‘French and -fnglish vaults both started from the same point 
in the 12 th century, bat. in both countries bad reached very 
different resalts in the 16 th, that-sive an accurate measare 
of the aptitades of the tao peoples. According to what we have 
already seen, one will observe that in perfecting themselves a 
according to the method adopted after the 13 th century, the 
English vaults, in Spite of their apparent complexity, had re- 
ached in both countries very different results, in that one c 
carve could saffice for all the arches of a vault, or that-(if 
these curves must reach a croan at the same level), the curves 
differ only in one part of their development, and are drawa by 
a very simple. procedure. that all those arches remain indepea- 
dent, and are only connected by ribs in a single piecs, that 
have only a secondary parposepcand cannot influence in any 
aise the principal curve adopted for the arches’ that the fil- 
‘lings are-no more than:panels, as easy to draw as to set. In 
~ Freaca vaults we ses that their constructors multiply the arch- 
es; then cross them so that the curvatures of these arches must 
differ for each one; that the curvatares are determined by ths 
‘Levels given by the preliminary drawing on the horizontal plane; 


that those arches are dependent on each other, and that ‘consequent- 


ly those constructors are no longer masters, to give these cur- 
ves the rises.necessary for their functions, their resistance 
or their effect in thrast aad abutting: that in a word, these 
-°Brench constructeps abandon the ‘jadicioas and perfectly under- 
stood system (that of the 13 th century), to enter on combina- 
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combinations indicated only by caprice. The framework of the & 
English vault of the end of the 15 th century is solid and sys - 
tematic; it is the result of long experience faithful to the 
principle adopted. The framework of the French vault in the 
16 th century i8°Solid, because the arches intesect according 
to a caprice of the artist without necessity of reason, and 
act differently, some being inert and weak, others active and 
strong. Tnstead of rendsrins the French cross vault more stable 
than it was, by the addition of all these secondary arches, the 
‘Brench architects alter it and take away its properties of el- 
asticity, strength aud freedom. Thus these vaults of the 16 th 
century mostly approach their ruin, shen they have not already 
-fallen. | | | 

“Then in the 16 th century our architects sought by the aid 
of mediocre knowledge to make surprising things, and in spifs 
of his rare msrit, philebier de 1’Orne himself is not free fr- 
om this caprice. Bedantry is introduced into art, true and or- 
actical knowledseis lacking. Men desire to forget, and do for- 
get the old methods, principles based on long experience; neth- 
ods and principles that could be perfectsd without sdoptings po 
ouerile and very superficial theories. Tt is not doubtful, by 
only examiains the existins monunents, that the masters of the 
13 th century knew geometry, and understood its applications 
in particular, much better than the masters of the 16 th ceng- 
ary. Rut the former did not amuse themselves in showing this, 
they euployed ths scisace like trae scientists as they vere, | 
aS 3 means afd not to make a parade of it. The architscts of 
the Renaissance aiready took the means for the end: and as ala- 
ays happens in such cases, there was a class of speculative 
theorists, tolerably pedantic, and behind it a compact mass ig- 
aorant of the simplest procedures. In the 16 th centary were 
made booku in which were discussed Vitruvius well or badly, 
aneee wore siven the proportions of the orders, and where p 
pases were covered by skétches intended to dazzle the vulgar, 
‘out meactended to construct very padly and radely ia a country 
ahere the art of construction had attained a prodisious devel- 
opment, first as & science and then as a reasoned use of mater - 
ials aiid their properties. Art escaped from the hands of the 
people, frowe those suilds of artisans, to become the property 
of a sort of aristocracy and less understood, because it lefi 
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aside the principles derived from the Senius itself of oar co n- 
try, for a sort of empirical formula, anexplained and inexplica- 
ble like a revelation. It was evident that all sho could atteapt 
to discuss this formula presented as a dogma, must be repulsed 
by that aristocratic body of new masters, whose doctrines are 
still pursued today more rigorously than ever by the Academie 
des Reauk-Arts. That is why we see at various times, there es- 
capes from its most enthusiastic adepts a protest against the 
study of our Prench art of th: middle ages, and ef extended a 
applications that could be made of it. That is also why we do 
not, and never will, cease to endeavor to develop this stady, 
to cause its applications to be shown, well convinced of that 
rath affirmed by history; that bodies are never more exclusive 
than an the days when thes feel their power shaken. 


“YMAGBRIE. See Art. Scalptare. 


YRAIGN@. (Old Word). 
Panel of wirework. (Aart. Grillage). 


‘yer. (@1d word). court. Area. 
ZIGZAG. Art. Ratons rompus. (Chevrons). 


ZODEAQUH. Zodiac. 

Zone of the ether that the san seems to pass throush in the 
space of a year, and whose ecliptic i: the median line. No ene 
is ignorant that the zodiacal zone was divided into 12 parts 
from the highest antiquity, one for each month, each of those 
parts bearing a sign called the sisns of the zodiac. Those si- 
‘gas of the Ram-(March), Bull (April), Twins (yay), Crab -(Juae), 
‘Lion: (July), Virgin (Aagust), Balance (September), Scorpion 
(October), Archer (November), Aquarius (December), Capricorn 
(January), and Fishes (February). Those fisures corresponding 
totthe months of the year are frequsntly represented on our mo 2- 
uments of the middle ages, and opposite them are represented | 
the labors or occupations of men during each of those menths. 

“After the 11 th-centary the portals of our churches have zod— 
‘dacs carved oa their archivoltsvof the door#ays. 

Our great cathedrals: of the 12 th and°13 th centuriss. are all 
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provided with these Signs, always Scalptured in a very. visible 
manners 

‘At the principal portalcof tac abbey church of Vezelay -(first 
yaars of ta¢ 12 th century), the band of medallions sarroundins 
the great tympanum representing Christ and the 412 apostles, con- 
tains the 12 signs-of the-zodiac alternated with the correspon d- 
iag labors of the months. This qodiac is one of the aoste ‘Op ~ 
lLete that we know. The right doorway of the facade of the ee 
church of 8. Denis still exhibits on its ‘jambs some sabjects< 
and sigas of the zodiac, that might be complete, but has been - 
partly destroyed. In that zodiaé, the, medallion corresponding 
to the first month of the year represents a man aith tao heads, 
one old and the othe: young. At the side with the head of an 
oid man, the ara pushes a little bearded fisare into alittle 
structure whose door closes; that is the year ended: the-other 
had leads a- little beardless figure frem a little building aho- 

ss door opens: this is the year commencing. 

‘At Notre Dame of Paris on the jambs of the doorway of the Vir- 
Sin on the western facade is scalptured a very beautifal zodiac, 
whoss subjects and signs are in the best style. This zodiac a a- 
tes from about 1220. | 

Zodiacs are often represented in painting, on the glass of 
rose windows of our great churches of the-12 th and-13 th cents. 

‘Zodiacs were likewise represented on pavements. The church 9, 
“Bertin of S.-Omer, that of the abbey of S. Denis, that of the 
abbey of Westminster, possessed and still have ic part zodiacs 
in-mosaics or in inlays of colored cements in incised slabs. 
Sometimes these are- only the-labors or representationr of the 
occupations of the year‘(as at the chapel of S. -Pirmin at 3. 
Denig), which replace the signs. There: is aman catéing wood, 
another hunting, a third prans:- his vine- ther come the -moath: 
of the fine season: a reaper, a harvester, a theesher-in a barn, 
a vintager, etc. Sometimes in edifices of a civil character, 1 
‘like castles, mansions and even houses, pleasures replace the 
-Labors. Certain months are reserved for banquets, for games: 
persons warm themselves before a fireplace, youns people pbait? 
crowns. Men hunt with falcons or nets; they fish and they dance. 
As today, there was then for persons of lsisure a sort of regu l- 
arity iu the pleasures of the city and country. Gertain zodiacs 
commence at Baster, ises, in april»(the Rall); others, for axa m- 


: Gyeat a eke are pictre 20 BE 
> i * “ “. : -. 1 ier i i al ; ‘ “3 ie 
£57 pat cee ere, eee vanicoh faghs ee. . et 
ra - ee ee és st efi ey : ¥ “ie Lo r S Se ; 
. Bed. PROP ees Lanes is aes th. Sects, bre 
ie + i f 
: r 
4 ty 
. seat cpined | 
Pyne as 8e oe i % § a a * e $i so +4 > 


rH, F Agia ets si % ‘ nee Tee ee 
Ate & ganes | Beebe. £ 
Powe RG Et ‘+: a Bo Sdceen %: 2 sa a Raed ax 
Si sans area S lees, bee ne Puby.s. se: a ,, 
ene: (heessane. aaa Sinem peer sie senses 


— eee eee Snes 


eeee Cat vee ge bee coe 


aN tie eS ao = ria ; % ; 3 & ee a el a“ . 


, obiee age 


$383 
example, that of Vezelay besins in January (Aquarius). But fre- 
quently these sisns ir our monuments are,not in place. Being : 
sculptured ca blocks of stone before setting, on voussoirs or 
-courses, the workman did not always follow the order in #hich 
they should be placed, and that order was changed. 


‘Bnd of 9 th Volume. 
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